DRAFT FINAL DRAINAGE REPORT
FOR

STATE ROUTE 51

THUNDERBIRD ROAD
e
BELL ROAD

Volume 2 of 2 ™"
Appendixes

March, 1996
ARIZONA

CONTRACT 95-50
TRACS No. H 4047 01C

PREPARED FOR:
ARIZONA DEPARTMENT OF TRANSPORTATION

PREPARED BY:
HDR Engineering
5353 North 16th Street, Suite 205

Phoenix, AZ 85016-3226
(602)248-6600




Appendix A - Off-site Hydrology
Subarea Delineation Map
Green & Ampt Soil Map
Summary Table of Loss Rate Modeling Parameters
Summary Table of Clark Unit Hydrograph Parameters
Summary of Modeling Routing Parameters ’
Intersection Split Flow Analysis - Union Hills & 40th Street
Sample Calculation
Subarea Delineation Map
HEC-1 - 50-Year Storm Model Output
Documentation Memorandum of ADOT Review Comments
Quality Control Review
Drainage Area Map for Additional Area of Concern
HEC-1 Analysis with Additional Area of Concern
Local Adjacent Area Hydrologic & Hydraulic Analysis
Appendix B - Off-Site Hydraulics
Off-site Storm Drain Trunkline Hydraulic Analysis
Appendix C - On-site Hydrology & Hydraulics
Pavement Drainage Area Map
Southbound Mainline and Ramps - Summary Table
Southbound Mainline and Ramp Hydrology & Hydraulic Design
Pavement Drainage Area Map
Northbound Mainline and Ramps - Summary Table
Northbound Mainline and Ramp Hydrology & Hydraulic Design
Median & Off Pavement Drainage Area Map
Median Inlet - Hydrology & Hydraulic Data Table
Off Pavement Inlet - East Side - Hydrology & Hydraulic Data Table
Off Pavement Inlet - West Side - Hydrology & Hydraulic Data Table
Appendix D - On-site Hydraulics
On-Site Storm Drain Trunkline Hydraulic Analysis (StormCAD)




APPENDIX A




SOIL OF THE AGUILA-CAREFREE AREA SOIL SURVEY, Issued April, 1986

Map Symbol Soil Name USDA Texture Unified Soil
Class
1 Antho - Noncalcareous Sandy Loam SM
Antho - Noncalcareous Gravelly Sandy Loam SM
50 Estrella - Calcareous Loam CL-ML

55 Gilman - Noncalcareous Loam: CL

60 Glenbar - Noncalcareous Loam ML,CL-ML
76 Mohall - Clay Loam CL
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SQUAW PEAK
OFF-SITE DRAINAGE
Summary Table of Modeling Parameters for LG Record.

SUBBASIN AREA LAND USE 1A DTHETA PSIF XKSAT Percent ck XKSAT RTMP | Retention
D (acres) SF(114) | SF{113) | SF{1/2) SF(1) SF42) MF COMM IND {in.) (in)) {infhr) Cover {Adjusted) Volume
SR51UH 61.1 61.1 0.20 0.25 35 0.25 <10% 1.00 0.25 0.30 10 ac-ft
UH4ONE 79.1 63.3 15.8 0.20 0.25 35 0.25 <10% 1.00 0.25 035 8.7 act
UN42NE 526 53 473 0.20 0.25 35 0.25 <10% 1.00 0.25 052 10.0 ac-ft
SRS1NP 382 0.0 0.35 ** 0.25 3.5 0.25 <10% 1.00 0.25 000
SR51SP 58.1 035* 025" 50° 025° <10% 1.00 0.25 0.00 2.5 ac-ft
REL40E 61.0 48.8 122 0.20 0.25 35 0.25 <10% 1.00 0.25 041
CBD40E 108.9 926 0.20 0.25 35 0.25 <10% 1.00 0.25 0.26
SR51BN 11.0 11.0 0.05 0.25 35 0.25 <10% 1.00 0.25 085 2.0 ac-t
BRPVHS 434 217 0.20 0.25* 42° 040" <10% 1.00 0.40 0.43
BRAONE 53.7 18.8 26.9 8.1 0.20 0.25 35 0.25 <10% 1.00 025 050 8.0 ac-ft
BLR4OE 132 132 0.05 0.25 35 0.25 <10% 1.00 0.25 0.85 3.0 ac+t
SR5188 18.1 8.2 0.20 0.25 35 0.25 <10% 1.00 0.25 038 2.0 ac-t
SRS1PR 5.6 5.6 0.35 0.25 35 0.25 <10% 1.00 0.25 0.30
PDLN38 87.3 45.8 48 13.1 0.20 26° 38" 060" <10% 1.00 0.54 031 8 acft
BUEN37 526 25.2 273 0.20 0.26 35 0.25 <10% 1.00 0.25 0.26
GRWY36 37.8 19 35.9 0.35 0.25 4.95 0.26* <10% 1.00 0.26 022
GRWY38 77.8 38.9 19.5 0.20 0.27* 31 079* <10% 1.00 0.79 0.21 2.0 ac-t
GWR40 20.4 5.1 5.1 102 0.20 0.25* 49°* 0.29°* <10% 1.00 027 056" 4.0 ac-ft
GWR4ON 104.6 99.3 5.2 0.35 0.25* 48* 0.28* <10% 1.00 0.28 025
SR5INR 16.5 165 0.20 0.25 35 0.25 <10% 1.00 0.25 03
SR51GD 52.5 525 0.20 0.25 35 0.25 <10% 1.00 0.25 03
SR51LD 35.8 35.8 0.20 0.25 35 025 <10% 100 0.25 0.3
SR61TR 10.1 10.1 0.20 0.25 35 0.25 <10% 1.00 0.25 03
* = Composite Value - See Subbasin Calculation Sheet.
** Park area - no connected impervious area
Retention Volumes
Subbasin ID
SR51UH  Currently being developed
UH40NE  1/3 built out prior to 1988 N
UN42NE
SR51SP  COP Parks & Rec Center built after 1988 (1/3 of area)
SR51BN
BR4ONE  80% built after 1988
BLR40OE
SRE1BS  1/2 are flows to depressed areas with dry wells
PDLN38

GRWY38  1/4is park (COP) and new development
GWR40




CALCULATE UNIT HYDROLGRAPH PARAMETERS FOR CLARK METHODOLOGY

SUBBASIN
1D

SRS1UH
UH40NE
UN42NE
SR51NP
SR518P
REL40E
CBD40E
SRS1BN
BRPVHS
BR4ONE
BLRA4OE
SR51BS
SRS1PR
PDLN38
BUEN37
GRWY36
GRWY38
GWR40
GWRA40N
SR51NR
SR51GD
SRS1LD
SRS1TR

AREA

ac mir2
61.1 0.095
79.1 0.124
526 0.082
38.2 0.060
58.1 0.091
61.0 0.095
108.9 0.170
11.0 0.017
43.4 0.068
53.7 0.084
13.2 0.021
18.1 0.028
56 0.009
873 0.136
526 0.082
37.8 0.059
77.8 0.122
20.4 0.032
104.6 0.163
165 0.026
52.5 0.082
35.8 0.056
101 0.016

L
ft

4400
3400
2100
2200
3150
3700
6200
2450
2600
3600
1900
1650
1175
2000
3600
2700
3200
5800
1300
1650
3100
2750

800

'ARAMETERS FOR SR-51 HEC-1 MODELING

2-YEAR
S5-min
10-min
15-min
30-min
1-hr
2-hr
3-hr
6-hr
12-hr
. 24-hr

Value
0.37
0.56
0.68
0.90
1.10
1.16
1.20

BRI

5-YEAR Value

5-min 0.46
10-min 0.69
15-min 0.86
30-min 1.16
1-hr 1.43
2-hr 1.53
3.hr 1.60
6-hr 1.73
12-hr 1.86

24-hr

HEC-1 Precipitation input Card

50-year

5-min

0.67

0.74

15-min

13

1.45

1.98

PUT VALUE FROM NOAA ATLAS

1-hr

222

247

Lca
ft

2200
2000
1400
1000
1400
2400
3400
1100
1950
1750
600
880
725
1100
1800
1500
950
3100
600
775
1650
1500
400

10-YEAR
S-min
10-min
15-min
30-min
1-hr
2-hr
3-hr
6-hr
12-hr
24-hr

2-hr
242

2.70

ELEV
/s

1525
1521
1520
1503
1490
1506.5
1509
1475
1475
1476
1470
1462
1452.7
1466
1455
1438
1449
1469
1441
1430.1
1428.5
1415
1409

Value
0.52
0.79
0.99
133
1.65
1.79
1.88
2.04
2.1
239

3-hr
2.56

2,85

ELEV
D/s

1502
150585
1504
1478
1470
1490
1478.94
14623
1463
1465
1465
14545
1446
1451
1436.4
1430.5
1433.34
1440.5
1439.5
1423.7
1414
1407.7
1405

25.YEAR
5-min
10-min
15-min
30-min
1-hr
2-hr
3-hr
6-hr
12-hr
24-hr

6-hr
2.82

3.15

SLOPE
ft/ft

0.00523
0.00456
0.00762
0.01136
0.00635
0.00446
0.00485
0.00518
0.00462
0.00306
0.00263
0.00455
0.0057
0.0075
0.00517
0.00278
0.00489
0.00483
0.00115
0.00388
0.00468
0.00265
0.005

Value
0.60
0.92
147
1.58
1.97
214
226
2,48
2.7
2.94

12-hr
3.09

3.48

RTIMP
%

30%
35%

Tc
hr

0.36
0.33
0.20
0.42
0.59
0.32
0.49
0.15
0.26
0.28
0.14
0.18
0.15
0.24
0.34
0.33
0.32
0.31
0.27
0.20
0.31
0.30
0.13

S50-YEAR Value

5-min
10-min
15-min
30-min
1-hr
2-hr
3-hr
6-hr
12-hr
24-hr

24-hr

3.37

3.80

0.67
1.03
1.31
1.78
222
2.42
2.56
2.82
3.09
3.37

hr

0.39
025
0.13
0.35
0.53
0.30
0.53
025
0.22
0.28
0.16
0.17
0.21
0.1
0.34
0.32
0.23
0.77
0.08
0.19
0.27
0.30
0.09

100-YEAR
S5-min
10-min
15.min
30-min
1-hr
2-hr
3-hr
6-hr
12-hr
24-hr

ESTIMATE PEAK DISCHARGE BY RATIONAL METHOD

c

0.65
0.65
065
0.65

Kb

0.025
0.025
0.025
0.040

6.09
525

6.25

Te
hr

0.18475
0.25282
0.29138
0.15034

Te
min

11.0852
15.1694
17.4826
9.02036

Q

cfs

65.43
179.16
113.90
41.03
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Sheet1

SR-51 SQUAW PEAK
Routing Parameter Derivation
Route from Route to Length |Elevation|Elevation| Slope |[Type of routing
u/S D/S
Union Hills Dr & 40th St SR-51 @ middle of Park 2200 1503.00 | 1478.00 | 0.0114 [Channel
SR-51 @ middle of Park SR-51 @ Bell Road 3550 1478.00 | 1462.30 | 0.0044 |Storm Drain
NW corner of PVHS SW corner of PVHS (Bell Rd) 1300 1470.00 | 1463.00 | 0.0054 |Street Flow
Robert E. Lee & 40th St. Campo Bello & 40th St. 1100 1490.00 | 1478.94 | 0.0055 |Street Flow *
Union Hills & 42nd St. Campo Bello & 40th St. 5500 1504.00 | 1478.94 | 0.0046 |Street Flow - Inverted Crown
Campo Bello & 40th St. NW corner of PVHS 1400 1478.94 | 1470.00 | 0.0064 |Shallow Wash Flow
Bell Road & 40th St. Bell Road & 38th St. 1350 1466.12 | 1462.80 | 0.0025 |Street Flow
Bell Road & 38th St. SR-51 @ Bell Road 500 1462.80 | 1462.30 | 0.0010 |Street Flow
SR-51 @ Bell Road SR-51 @ Phelps Rd. 1100 1462.30 | 1458.69 | 0.0033 |Storm Drain
SR-51 @ Phelps Rd. SR-51 @ Paradise Lane 1600 1458.69 | 1453.45 | 0.0033 |Storm Drain
SR-51 @ Paradise Lane SR-51 @ Tierra Buena 1300 1453.45 | 144919 | 0.0033 |Storm Drain
SR-51 @ Tierra Buena SR-51 @ Greenway Rd. 1350 1449.19 | 1444.76 | 0.0033 |Storm Drain
Bell Road & 40th St. Greenway & 40th St. 5300 1465.50 | 1440.60 | 0.0047 |Street Flow
Bell Road & 38th St. Paradise Ln & 38th St. 2640 1463.00 | 1446.00 | 0.0064 |Street Flow
Paradise Ln & 40th St. Greenway Rd. & 40th St. 2640 1446.00 | 1440.50 | 0.0021 |Street Flow
Greenway Rd. & 40th St. Greenway Rd. & 38th St, 1350 1440.50 | 1433.40 | 0.0053 |Street Flow
Greenway Rd. & 38th St. Greenway Rd. & 36th St. 1300 1433.40 | 1430.75 | 0.0020 |Street Flow
SR-51 @ Greenway Rd. SR-51 @ Blanche Dr. 1250 144476 | 1440.66 | 0.0033 |Storm Drain
SR-51 @ Blanche Dr. SR-51 @ Gelding Dr. 2275 1440.66 | 1433.20 | 0.0033 |Storm Drain
SR-51 @ Gelding Dr. SR-51 @ Ludlow Dr. 1600 1433.20 | 1427.95 | 0.0033 |Storm Drain |-
26™ St sovr ot Bar Rp [SES! S0 of Brdai L | 3250 | (459 | |#425 | 0.0051 | S Drava -Ust Grownd Slege
* Slope based on length of 2000 ft. '
|

Page 1




. [JobNo.  00173-118-044 [No.
B Computation HDR
| Project SR — 51 Squaw Peak Highway Computed LSM Date Aug. 8, '95
l Subject  Hydrology Modeling Checked Date
Task Intersection Evaluation — Union Hills & 40th Street Sheet 1 |0Of 5
40th Street North of Union Hills
Surveyed Topographic Data
Point # Distance Elevation Note .
' 15 0 15043 NG
16 43.2 1504.2 S/W
17 48.7 1504.13 T/C
18 50.2 1503.68 G
' 19 83.5 1504.17 E/P
20 100.8 1503.79 E/P
21 111.8 1503.1 NG
' 22 125.5 1505.1 NG @ P/L
1.5052 40th St north of Union Hills Dr. Aron
' 1.805 - Area #1 Area #2 Area #3 #4
1.5048 |- n = 0.025 [ n=0.016 n=0016 | ,=o0dos
0
5 —
1.5046 / 1504.3 1955
l 1.5044 [~ 83.5
TE 1504.17 1505.1
T = 1.5042
2‘}:3 S 43.2  /
3§ 1904r 1504.2
£ % 1.5038 [
- _502 s/
1.5036 1503.68
l 1.5034 [~
1.5032 - . —"1503.10
1503 Distance (ft) l
. 1 ' l ‘ | ' | ' l ; ;
. 0 49 20 3 40 g5 60 g9 80 g5 100 445 120 454
Area #4 Graphic ID: UH40N.PIC
Elev. Top Width Area n WP R s* Q Vv
1508.10 0.00 0.00 0.025 0.00 0.00 0.0088 0.00 0
1503.68 5.65 1.64 0.025 5.65 0.29 0.0088 4.01 2.44
1503.79 6.73 2.32 0.025 6.73 0.35 0.0088 6.37 2.74
1504.13 9.06 5.00 0.025 9.06 0.55 0.0088 18.79 3.75
. 1504.17 9.33 5.37 0.025 8.33 0.58 0.0088 20.73 3.86
1504.20 9.54 5.65 0.025 9.54 0.59 0.0088 22.25 3.94
: 1504.30 10.22 6.64 0.025 10.22 0.65 0.0088 27.79 4.18
' 1505.10 15.70 17.01 0.025 15.70 1.08 0.0088 100.05 5.88
Area #3
Elev. Top Width Area n wpP R s* Q v
. 1503.10 0.00 0.00 0.016 0.00 0.00 0.0088 0.00 0
1503.68 0.00 0.00 0.016 0.00 0.00 0.0088 0.00 0.00
1503.79 0.00 0.00 0.016 0.00 0.00 0.0088 0.00 0.00
1504.13 23.53 4.00 0.016 23.53 0.17 0.0088 10.70 2.67
l 1504.17 26.30 5.00 0.016 26.30 0.19 0.0088 14.39 2.88
:, 1504.20 26.30 579 0.016 26.30 0.22 0.0088 18.37 3.18
(e 1504.30 26.30 8.42 0.016 26.30 0.32 0.0088 34.30 4.08
i 1505.10 26.30 29.46 0.016 26.30 1.12 0.0088 276.77 9.40
* Slope based on USGS topographic data_




|Job No. 00173—118-044 No.

Computation HDR

Project SR - 51 Squaw Peak Highway Computed LSM Date Aug. 8, '95
Subject  Hydrology Modeling Checked Date

Task Intersection Evaluation — Union Hills & 40th Street Sheet 2 {Of 5

40th Street North of Union Hills

Area #2
Elev. Top Width Area n WP R , s* Q \'S
1503.10 0.00 0.00 0.016 0.00 0.00 0.0088 0.00 0
1503.68 0.00 0.00 0.016 0.00 0.00 0.0088 0.00 0.00
1503.79 7.84 0.43 0.016 7.84 0.05 0.0088 0.54 1.26
1504.13 32.08 7.22 0.016 32.08 0.23 0.0088 23.26 3.22
1504.17 35.02 8.56 0.016 35.02 0.24 0.0088 20.16 3.41
1504.20 35.18 9.61 0.016 35.18 0.27 0.0088 35.27 3.67
1504.30 35.18 13.13 0.016 35.18 0.37 0.0088 59.31 4.52
1505.10 35.18 41.28 0.016 35.18 1.17 0.0088 400.07 9.69
Area #1
Elev. Top Width Area n WP R s* Q A
1503.10 0.00 0.00 0.025 0.00 0.00 0.0088 0.00 0
1503.68 0.00 0.00 0.025 0.00 0.00 0.0088 0.00 0.00
1503.79 0.00 0.00 0.025 0.00 0.00 0.0088 0.00 0.00
1504.13 0.00 0.00 0.025 0.00 0.00 0.0088 0.00 0.00
1504.17 0.00 0.00 0.025 0.00 0.00 0.0088 0.00 0.00
1504.20 0.00 0.00 0.025 0.00 0.00 0.0088 0.00 0.00
1504.30 43.20 2.16 0.025 43.20 0.05 0.0088 1.63 0.76
1505.10 43.20 36.72 0.025 43.20 0.85 0.0088 183.73 5.00

* Slope based on USGS topographic data

RATING CURVE FOR 40th STREET NORTH OF UNION HILLS DRIVE

Elev. Q Area \'
1503.10 0.00 0.00 0.00
1503.68 4,01 1.64 2.44
1503.79 6.91 2.75 2.51
1504.13 52.75 16.22 3.25
1504.17 64.27 18.93 3.40
1504.20 75.89 21.05 3.60
1504.30 123.04 30.35 4.05
1505.10 960.62 124.47 7.72




) |Job No.  00173-118-044 | No.
Computation HDR
Project SR — 51 Squaw Peak Highway Computed LSM Date Aug. 8, '95
Subject  Hydrology Modeling Checked Date
Task Intersection Evaluation — Union Hills & 40th Street Sheet 3 |Of 5

Union Hills Drive West of 40th Street
Surveyed Topographic Data

Point # Distance Elevation Note .

15 0 1504.3 NG
14 19 1504 NG
13 30 1503.19 S/W
12 35.5 1503.07 T/C
11 37 1502.64 G
10 59.9 1503.01 E/P
9 78.9 1502.93 C/L
8 97.9 1502.58 E/F

7 111.9 1502.6 NG -

1804 Union Hills Dr. west of 40th St.
15042 | Area #1 |  Area#2 |
1.5041 [~ n=0.025 n=0.016
1.504 — 19.0 /
) = 1504.00
1.5037 |~
® & 15036 [
P 5 IEr
4 S 138033 59.9
o & 15032 300 1503.01
£ 2 15031 1503.19 O\
w 1.503 355 /
13028 I 1508.07
15027 -
1:5096 |- 320
18025 [ 1502.64 Distance (ft)
. I g ] y I y 1 y I ) I -
0 0 20 3 40 g5 60 g5 8 gy 10 445 120
Area #2 Graphic ID: UH40W.PIC
Elev. Top Width Area n WP R s* Q A
1502.64 0.00 0.00 0.016 0.00 0.00 0.0032 0.00 ]
15083.01 24.19 4.48 0.016 24.19 0.18 0.0032 7.63 1.71
1503.07 24.40 5.25 0.016 24.40 0.21 0.0032 9.89 1.89
1503.19 29.90 8.22 0.016 29.90 0.27 0.0032 18.27 2.22
* Slope based on USGS topographic data
NOTE: At elevations greater than 1503.01, storm water overtops Union Hills Drive and flows to the south.
Area #2 is the ditch along the north side of Union Hills Drive. This intersection is presently under

construction.

s b
2
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[Job No. 00173-118—044 [No.
~Computation HDR
Project - SR -~ 51 Squaw Peak Highway Computed LSM Date Aug. 8, '95
Subject  Hydrology Modeling Checked Date
Task Intersection Evaluation — Union Hills & 40th Street Sheet 4 {Of 5

40th Street South of Union Hills
Surveyed Topographic Data

Point# Distance Elevation Note

7 0 1502.6 NG

6 43.2 1501.8 NG

5 68.6 1502.09 E/P

4 90.7 1502.22 C/L

3 112.8 1501.7 E/P

2 122.8 1502.18 Berm Top

1 136.1 1499.38 Toe of Rip Rap Bank
** 151.1 1499.38 Estimated point
** 166.1 1502.18 Estimated point

**  For pictorial purposes only

1.503 0.0 40th St. southof Union Hills Dr.  Top of Berm
15025 - 1502.60 cs6 907 11280 122.80
720509\ 1 502.22 \ 1501.70
1.502 - 439
- = 15015 - 1501.80 | |
T = Area #2 | Area #3 | Area #4
§ 5 1501 Area #1 | IAreal
= 1 #5
2 § 15005 |-
E
15
1.4995 [~
Distance (ft)
1.499 o T o T T g T amn T aam T aan 1
Area #5 O 10 20 50 % 50 %0 70 %0 go 100 410 120 430 140 450 180 1@?aphic ID :UH40S.PIC
Elev. Top Width Area n WP R s* Q \'
1501.70 0.00 0.00 0.025 0.00 0.00 0.0111 0.00 0
1501.80 2.08 0.10 0.025 2.08 0.05 0.0111 0.09 0.85
1502.09 8.12 1.58 0.025 8.12 0.19 0.0111 3.34 2.1
1502.18 10.00 2.40 0.025 10.00 0.24 0.0111 5.80 2.42
1502.22 10.00 2.80 0.025 10.00 0.28 0.0111 7.50 2.68
1502.60 10.00 7.00 0.025 10.00 0.70 0.0111 34.56 4,94
Area #4
Elev. Top Width Area n WP R s* Q v
1501.70 0.00 0.00 0.016 0.00 0.00 0.0111 0.00 0
1501.80 4.25 0.21 0.018 4.25 0.00 0.0111 0.00 0.00
1502.09 16.57 3.23 0.016 16.57 0.00 0.0111 0.00 0.00
1502.18 20.40 4.90 0.016 20.40 0.24 0.0111 18.50 3.78
1502.22 22.10 5.75 0.016 22.10 0.26 0.0111 22,90 3.99
1502.60 22.10 14.14 0.016 22.10 0.64 0.0111 102.78 7.27

* Slope based on USGS topographic data



 |JobNo.  00173-118-044 |

Computation HDR

Project SR — 51 Squaw Peak Highway Computed LSM Date Aug. 8, '95
Subject  Hydrology Modeling _ Checked Date _

Task Intersection Evaluation — Union Hilis & 40th Street Sheet 5 |Of 5

40th Street South of Union Hills

Area #3
Elev. Top Width Area n WP R . §* Q \'
1501.70 0.00 0.00 0.016 0.00 0.00 0.0111 0.00 0
1501.80 0.00 0.00 0.016 0.00 - 0.00 0.0111 0.00 0.00
1502.09 0.00 0.00 0.016 0.00 0.00 0.0111 0.00 0.00
1502.18 15.30 0.69 0.016 15.30 0.05 0.0111 0.85 1.24
1502.22 22.10 1.44 0.016 2210 0.07 0.0111 2.27 1.58
1502.60 22.10 9.83 0.016 22.10 0.44 0.0111 56.09 5.70
Area #2
Elev. Top Width Area n WP R s* Q v
1501.70 0.00 0.00 0.025 0.00 0.00 0.0111 0.00 0
1501.80 0.00 0.00 0.025 0.00 0.00 0.0111 0.00 0.00
1502.09 25.40 3.68 0.025 25.40 0.00 0.0111 0.00 0.00
1502.18 25.40 5.97 0.025 25.40 0.24 0.0111 14.23 2.38
1502.22 25.40 9.27 0.025 25.40 0.37 0.0111 29.65 3.20
1502.60 25.40 22.23 0.025 25.40 0.88 0.0111 127.33 5.73
Area #1
Elev. Top Width Area n WP R s* Q Vv
1501.70 0.00 0.00 0.025 0.00 0.00 0.0111 0.00 0
1501.80 0.00 0.00 0.025 0.00 0.00 0.0111 0.00 0.00
1502.09 15.66 2.27 0.025 15.66 0.00 0.0111 0.00 0.00
1502.18 20.52 3.90 0.025 20.52 0.19 0.0111 8.07 2.07
1502.22 22.68 4.76 0.025 22.68 0.21 0.0111 10.54 2.21
1502.60 43.20 17.28 0.025 43.20 0.40 0.0111 58.75 3.40

* Slope based on USGS topographic data
RATING CURVE FOR 40th STREET SOUTH OF UNION HILLS DRIVE

Elev. Q Area Y

1501.70 0.00 0.00 0.00

1501.80 0.09 0.32 0.28

1502.09 3.34 10.77 0.31

1502.18 47.46 17.85 2.66

1502.22 72.87 24.02 3.08

1502.60 379.51 70.48 5.38

. FLOW SPLIT AT 40th STREET & UNION HILLS DRIVE:
Qin Qw Qs % to the South

0.00 0.00 0.00 0.00%
' 500 - 500 0.00 0.00%
10.00 7.00 3.00 30.00%
25.00 10.00 15.00 60.00%
50.00 15.00 35.00 70.00%
85.00 20.00 65.00 76.47%
100.00 17.00 83.00 83.00%
125.00 17.00 108.00 86.40%

Flow Split Based On Rating Curves




SUBAREA DELINEATION MAP




4 e dededede desde dedede de e dedede e dede e de e de e de et dede e e de ke de s de e de e e de Yoo de de e o de de de e e s I vk ke ke e sk e e ve s de e de e e e ok de e ek ok dede

* * *
*  FLOOD HYDROGRAPH PACKAGE (HEC-1) * *  U.S. ARMY CORPS OF ENGINEERS *
* MAY 1991 * *  NYDROLOGIC ENGINEERING CENTER  *
* VERSION 4.0.1E * * 609 SECOND STREET *
* * * DAVIS, CALIFORNIA 95616 *
* RUN DATE 1/17/1996 TIME 8:23 * * (916) 551-1748 *
* * * *
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THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECT1 (JAN 73), HEC1GS, HEC1DB, AND HECTKW.

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 WIiTH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENY 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 {1 TP P PURPUR. SO PR J R - SNy (R unpas : Nppip ST [

10 State Route 51 - Squaw Peak Highway SR-5150.DAT
1D off-site Hydrology - Thunderbird to Central Arizona Project

1D 50-year 24-hour analysis

1D ADOT 1993 Procedures

1T 2 2000

10 . 3

*DIAGRAM

*

[ YV I W 7B O

7 KK UH4ONE

8 KM Runoff from subdivision NE quad. of 40th Street & Union Hills

9 PH 0.67 1.3 2.22  2.42 2.56 2.82 3.09 3.37
10 BA 0.124

11 LG 0.20 0.25 3.5 0.25 35.0

12 uc 0.33 0.25

*

13 KK DETBAS

14 KM Route outflow hydrograph through imaginary basin to account for
15 KM City of Phoenix 100-year 2-hour retention policy

16 DT RET1 8.7

' HEC-1 INPUT PAGE 1




17
18

19
20

GRNR

24

26
27
28
29

30
N
32
33

35
36
37
38
39
40

LINE

41
42
43

45

47

49

50
51
52

53
54
55
56

oI
1]

KK
KM
]
DI

Da
*

KK
KM
RS
RC

RX

RY
*

KK
KM
BA
LG

uc
*

KK
KM
KM
T
DI

DaQ
*

200

300

300

split flous @ 40th St. & Union Hills Dr. to South and west

10.0
3.0

25.0
15.0

50.0
35.0

85.0
65.0

100.0
83.0

200.0
185.0

Route hydrograph from Union Hills & 40th St. to SRSTUH @ 38th St.

0.0
0.016
35.5
3.07

500 0.0032
37.0 59.9
2.64 3.01

60.0
4.00

65.0
4.0

70.0
4.0

Runoff from new subdivision NW quad. of 40th Street & Union Hills

0 100
SPLIT
UH40s
0.0 5.0
0.0 0.0
RUH4ONE
1 FLOW
0.016 0.016
19.0 30.0
4.0 3.19
SR51UH
0.095
0.20 0.25
0.36 0.39
DETBAS

RET2
0
0

3.5

0.25

30.0

Route outflow hydrograph through imaginary basin to account for
City of Phoenix 100-year 2-hour retention policy

10.0
100
100

200
200

300
300

HEC-1 INPUT

() T (S S AP TN PRI NANpORny (T  SREpe] - Zyree |

KK
KM
HC

2R

RC
RX
RY

*RER

R

RC

coMB1

2

RSRS1U
5
0.025
0.0
5.0

RETHYD

UH40S

RUH40S

5
0.025

Combine flows at 38th St. & Union Hills Drive

Route hydrograph from Union Hills & 38th Street to SR-51 at SR51NP

FLOW
0.030
55.0
4.0

0.0
0.025
60.0
4.0

2200 0.0109
69.0 74.0
1.0 1.0

83.0
4.0

88.0
4.0

143.0
5.0

Retrieve diverted hydrograph from 40th St. & Union Hills Drive

Route diverted flows to SR-51 in channel

FLOW

0.0

0.030 0.025 2200 0.0114

PAGE 2



0.0 55.0 60.0 69.0 7.0 8.0 83.0 143.0
5.0 4.0 4.0 1.0 1.0 4.0 4.0 5.0

SRS 1INP
Runoff from north half of Paridise Valley Park
10.060
0.35 0.25 3.5 0.25
0.42 0.35

COMB2
Combine flows at SR-51 and circulation road in Paradise Valley Park

3

RSRSTNP
Route flows from COMB2 @ SR-51 to Bell Road & SR-51 - PIPE FLOW

3550 0.0068 0.012 CIRC 5.0 3

SR51sP
Runoff from south half of Paradise Valley Park
0.091
0.35 0.25 5.0 0.25
0.59 0.53

HEC-1 INPUT

| PPN r J. P L RN PR . P FAPTTTTTY : IS s 1)

DETBAS
Route outflow hydrograph through imaginary basin to account for
City of Phoenix 100-year 2-hour retention policy for Parks & Rec Center
RET3 2.5
0 100 200 300
0 100 200 300

KK REL4OE

KM Runoff from subdivision SE quad. of 40th Street & Union Hills
BA 0.095

LG 0.20 0.25 3.5 0.25 41.0

uc 0.32 0.30
*

KK RREL4OE

KM Route hydrograph from 40th St. & Robert E. Lee St. to Campo Bello Dr.
KM at CBD4OE in 40th Street.

RS 2 FLOW 0.0

RC 0.016 0.016 0.016 1100 0.0056

RX 0.0 3.0 24.0 24.5 62.5 63.0 7.0 96.0

RY 3.0 0.5 1.5 1.0 1.0 1.5 2.0 3.0

*

KK UH42NE

KM Runoff from subdivision NE quad. of 42nd Street & Union Hills
BA 0.082

LG 0.20 0.25 3.5 0.25 52.0




97

98

100
101
102
103

104
105
106
107
108
109
110

11
112
113
114
115

LINE

116
17
118

119
120
121
122
123
124
125
126

127
128
129

130
131
132
133
134
135
136

uc 0.30 0.13

KK DETBAS

KM Route outflow hydrograph through imaginary basin to account for
KM City of Phoenix 100-year 2-hour retention policy

DT RET4 10.0

DI ] 100 200 300

bpa 0 100 200 300

*

KK RUH42NE

KM Route hydrograph from 42nd St. and Union Hills to 40th & Campo Bello Dr.
KM Route through street network.

RS 1" FLOW 0.0

RC 0.016 0.016 0.016 5500 0.0046

RX 0.0 3.0 24.0 24.5 62.5 63.0 74.0 96.0
RY 3.0 0.5 1.5 1.0 1.0 1.5 2.0 3.0

*

KK CBD4OE
KM Runoff from subdivision east side of 40th Street & Campo Bello
BA 0.170

LG 0.20 0.25 3.5 0.25 26.0
uc 0.49 0.53

*

HEC-1 INPUT
{1 IS PR SR J e /. TP . TR (R . JO . 9.
KK  COMB3
KM Combine hydrographs at 40th St. & Campo Bello Dr.
HC 3
*
KK RCBD4OE
KM Route combine flows from 40th St. and Campo Bello Drive to northwest
KM corner of Paradise Valley High School, through the City of Phoenix
KM Parks and Rec. Center. Channel is shallow flow across desert.
RS 3 FLOMW 0.0
RC 0.025 0.025 0.025 1450 0.0064

RX 0.0 24.0 32.0 40.0 50.0 58.0 64.0 88.0
RY 4.0 2.5 2.0 0.5 0.5 2.0 2.5 4.0

*

KK  COMB4

KM Combine flows at NW corner of Paradise Valley High School
KC 2

*

KK RSR51sP

KM Route flows Paradise Valley Park through PV HS using

KM maintenance road along west side of school to Bell Road
RS 3 FLOW 0.0

RC 0.016 0.016 0.016 1300 0.0054

RX 0.0 13.0 18.5 19.0 49.0 49.5 51.0 51.1

RY 3.0 1.5 1.5 1.0 1.0 1.5 1.5 3.0
*

PAGE 4



BRPVHS
Runoff from Paradise Valley High School 40th Street & Bell Road
0.068
0.20 0.25 4.2 0.40 43.0
0.26 0.22

SPLIT
Split 2/3 of runoff to south across Bell Road in 2 dip sections
PVH4O0S
0.0 3.0 6.0 24.0 54.0 96.0 150.0 210.0
0.0 2.0 4.0 16.0 36.0 64.0 100.'0 140.0

KK  COMBS
KM Combine flows at 38th Street & Bell Road

HC 2
*

KK  SPLIT
KM Split flows @ 38th St. & Bell Road to South and west
DT BR38S
0.0 3.0 10.0 25.0 55.0 $0.0 140.0 300.0 400.0
ba 0.0 1.0 5.0 14.0 20.0 55.0 105.0 265.0 365.0
*
HEC-1 INPUT

{ PR - S, SR SO P Y S : B e

RBRPVHS
Route flows from 38th St. & Bell Rd. to SR-51 & Bell Road
1 FLOW 0.0
0.016 0.016 0.016 500 0.0010
90.0 100.0 104.9 105.0 132.9 133.0 134.0 144.0
67.0 63.4 63.3 62.8 62.8 63.3 64.0 67.0

KK SR51BN
Runoff from mini-storage lot north of Bell Road, west of 38th Street

Assume retention basins are removed by right turn lane onto SR-51
0.017
0.05 0.25 3.5 0.25 85.0
0.15 0.25

KKDETBAS

KM Route outflow hydrograph through imaginary basin to account for
KM City of Phoenix 100-year 2-hour retention policy

DY RET6 2.0

bl 0 100 200 300

oQ 0 100 200 300

* % % % % % % #

COoMB6
Combine flow in Bell Road at SR-51

2

*S%R

COoMB7
Combine flow in SR-51 at Bell Road

2R




172

173
174
175
176

177
178
179
180
181

182
183
184
185
186
187

LINE

188
189
190

191
192
193
194

195
196
197
198
199

200
201
202

203
204
205
206

207
208
209

KK RSR51BN

KM Route flows from COMB7 @ SR-51 and Bell Road to nr Phelps Rd. & SR-51%
KM - PIPE FLOW

RK 1100 0.0033 0.012 CIRC 6.0 1

*

KK SR518BS

KM Runoff from SW quad. of 38th Street & Bell Road

BA 0.028

[

L6 020 0.25 3.5 0.25 38.0
e 0.8  0.17

KK DETBAS

KM Route outflow hydrograph through imaginary basin to account for

KM City of Phoenix 100-year 2-hour retention policy

0T RET7 3.0

DI 0 100 200 300 -
bpQ 0 100 200 300

*
HEC-1 INPUT PAGE 6

(O . e P . MY CTT T - Sl - S [

KK  COMB8

KM Combine flow in SR-51 at Phelps Road

HC 2

*

KK RSR51BS

KM Route flows from COMB8 @ SR-51 and Phelps Road to Paradise Lane & SR-51
KM - PIPE FLOW

RK 1600 0.0033 0.012 CIRC 6.0 2
*

KK SRS1PR

KM Runoff from NE quad. of SR-51 & Paradise Lane

BA 0.009

LG 0.20 0.35 35 0.25 30.0
uc 0.15 0.21

KK  coMs9

KM Combine flow in SR-51 at Paradise Lane

He 2

*

KK RSRS1PR

KM Route flows from COMBY @ SR-51 and Paradise Lane to 36th Street Storm Dr
KM - PIPE FLOW

RK 650 0.0033 0.012 CIRC 6.0 1

*

KK 36thsT

KM Runoff from subdivision north of Bell Road in 36th ST.

KM Concentration point south of Bell Road at proposed inlet on east side



2-yr 24-hour flow to memic COP storm drain capacity
0.37 0.68 1.10 1.16 1.20 1.27 1.32 1.37

0.072
0.23 0.2 3.5 0.25 2.9
0.33 0.34

KK R36thsT
Route flows from 36th Street south of Bell to SR-51 south of Paradise La

- PIPE FLOW
3250 0.005t 0.012 CIRC 3.5 1

36th :
Runoff from 36th Street from Bell to north of Tierra Buena.

50-year flow analysis
0.67 1.31 2.22 2.42 2.56 2.82 3.09 3.37

0.0228
0.15 0.25 3.5 0.25 40.0

0.269 0.551

HEC-1 INPUT

) { JP, PR - JRP P P L T Oy AR . S e [}

COMB9B
Combine flows in 36th Street, west of SR-51

2

COMB9C
Combine flows in SR-51 off-site storm drain south of Paradise Ln.

2

RSR51PR
Route flows from COMBOB @ SR-51 and Paradise Lane to Tierra Buena & SR-5
- PIPE FLOW
800 0.0033 0.012 CIRC 6.0 1

BUEN37
Runoff from NE quad. of SR-51 & Tierra Buena
0.67 1.31 2.22 2.42 2.56 2.82 3.09 3.37
0.082
0.20 0.25 3.5 0.25 26.0
0.34 0.34

DIVBUEN37

Divert Tierra Buia Flows into existing 36th Street Storm Drain
36thsd

0 100 200 300

0 100 200 300

CcoMB10
Combine flow in SR-51 at Tierra Buena




249

250
251
252
253

254
255
256
257
258

LINE

259
260
261
262
263
264

265
266
267
268
269

270
2n
a2
273
274
an

276
277
278

279

280

281

282

284

285
286

HC

KK
KM
KM

RK
*

KK
KM
BA
LG

uc
*

RBUEN37
Route flows from COMB10 @ SR-51 and Tierra Buena to Greenway & SR-51
- PIPE FLOW
1350 0.0033 0.012 CIRC 6.5 1
BR4ONE
Runoff from development east of 40th Street, north of Bell Road
0.084
0.20 0.25 3.5 0.25 50.0 '
0.28 0.28

HEC-1 INPUT PAGE 8

 { JPP [P S Y. TTT AN PR - DYDY CTTTORE : R STTTees [

KK
KM
KM
DT

DI

Da
*

KK
KM
DT
DI

Da
*

KK
KM
RS
RC
RX
RY

KK
KM

DR
*

KK
KM

HC
*

KK
KM
DR
*

KK

DETBAS -
Route outflow hydrograph through imaginary basin to account for
City of Phoenix 100-year 2-hour retention policy
RETS 8.0
0 100 200 300
0 100 200 300

SPLIT
Split flows @ 40th St. & Bell Road to South and west
BR40S
0.0 5.0 10.0 25.0 40.0 85.0 150.0 200.0
0.0 0.0 5.0 10.0 15.0 28.0 45.0 60.0

RBR4ONE
Route flow from 40th St. & Bell to 38th & Bell Road
3 FLOW 0.0
0.016 0.016 0.0%6 1350 0.0025
99.0 99.5 100.0 125.0 202.7 203.2 221.2 239.2
66.87 66.7T7 66.27 65.83 66.37 66.87 66.87 66.87

RETHYD
Retrieve diverted hydrograph from Paradise Valley High School @ Bell Rd
PVH4OS

coMB11
Combine flows at Bell Road and 38th Street, south side of Bell Road
2

RETHYD
Retrieve diverted hydrograph from 38th St. & Bell Road

BR38S

coMB12

Combine flows in 38th Street, south of Bell Road



KK
KM
KM
KM
KM
RS
RC
RX

RY
*

RBR38S

Route diverted hydrograph BR38S south in 38th Street to Paradise Lane
Adjust depth by increasing end point elevations to allow for high
peak flow in 38th Street. Increase from 46.63, 0.0; 46.38, 15.0 to
50.0, 0.0; 46.6, 1.0 and 46.29,57.0; 46.55, 67.0; to 46.5, 66.0, 50.0

5
0.016
0.0
50.0

FLOW 0.0
0.016 0.016 2640 0.0064
1.0 19.5 20.0 52.0 52.5 66.0 67.0
46.6 46.23 45.80 45.77 46.26  46.5 50.0

HEC-1 INPUT

K P AN - P . SR ST SR 10

Runoff from NE quad. of 38th Street & Paradise Lane

0.136
0.20
0.24

DETBAS

0.26 3.8 0.54 31.0
0.11

Route outflow hydrograph through imaginary basin to account for
City of Phoenix 100-year 2-hour retention policy

RET8
0
0

CoMB13

8.0
100 200 300
100 200 300

Combine flows at Paradise Lane and 38th Street
2 N

RPDLN38

Route combined hydrograph PDLN38 south in 38th Street to Greenway Road

Adjust depth by increasing end point elevations to allow for high

5
0.016
0.0
50.0

GRWY38
Runoff from NE quad. of 38th Street & Greenway Road
0.122
0.20
0.32

DETBAS

RET9

peak flow in 38th Street. Increase from 46.63, 0.0; 46.38, 15.0 to
50.0, 0.0; 46.6, 1.0 and 46.29,57.0; 46.55, 67.0; to 46.5, 66.0, 50.0
FLOW 0.0
0.016 0.016 2640 0.0048
1.0 19.5 20.0 52.0 52.5 66.0 67.0
46.6 46.23 45.80 45.77 46.26 46.5 50.0

0.27 3.1 0.79 21.0
0.23

Route outflow hydrograph through imaginary basin to account for
City of Phoenix 100-year 2-hour retention policy
2.0




329
330

33
332
333

LINE

334
335
336

337
338
339
340
341

342
343
344
345
346
347

349
350

351
352
353
354
355
356

357
358
359
360
361

365
366

D1
DQ

KK
KM

HC
*

1D

KK

DR

KK

BA
LG
uc

KK
KM
KM
DT
DI

Da
*

KK
KM

HC
*

KK
KM
RS
RC
RX

RY
*

KK
KM
BA
LG

uc
*

5S8R

uc

COoMB14

RETHYD

BR40S

BLR4OE
0.021

0.05
0.14

DETBAS

100

200
200

300
300

Combine flows at Greenway Road and 38th Street

..... P PR TR PPN TRV (TS e XTI [}

HEC-1 INPUT

13

Retrieve diverted hydrograph from 40th St. & Bell Road

Runoff from east of 40th Street & north of Bell Road

0.25
0.16

Route outflow hydrograph through imaginary basin to account for

3.5

0.25

85.0

City of Phoenix 100-year 2-hour retention policy

200
200

300
300

Combine flows at Bell Road and 40th Street

Route flows from 40th St. & Bell Rd. to 40th St. & Greenmay Road

0.0
0.016
35.0
65.12

5300 0.0047
36.5 101.3
64.81 64.70

102.8 108.3 126.3
64.99 65.04 66.72

Runoff from NE quad. of 40th Street & Greenway Road

4.8

0.28

25.0

Runoff from NE quad. of 40th Street & Greerway Road

RET10 3.0
0 100
0 100
coMB15
2
RBLR40OE
1 FLOW
0.016 0.016
0.0 29.5
66.72 65.21
GRW4ON
0.163
0.35 0.25
0.27 0.08
GWR40
0,032
0.20 0.25
0.31

0.77

4.9

0.27

56.0

PAGE 10



E G N & O D BN ) G D . aE am e

KK
KM
KM
DT
D1

Da
*

DETBAS
Route outflow hydrograph through imaginary basin to account for
City of Phoenix 100-year 2-hour retention policy
RET11 4.0
0 100 200 300
0 100 200 300

HEC-1 INPUT

{1 PR, PRS- P S S Jn ey TR ST  Sa. ZTTYTTE

coMB16
Combine flows at Greenway Road and 40th Street

3

SPLIT

split flows at Greenway Road & 40th Street

ASSUME 50% to south and 50X to west after first 25 cfs to west

No topographic data available to refine deversion

GRW4O0S :
0.0 15.0 25.0 27.0 125.0 775.0
0.0 0.0 0.0 1.0 50.0 375.0

RGRWAON
Route flows from 40th St. & Greenway Rd. to 38th St. & Greenway Road
3 FLOW 0.0
0.016 0.016 0.016 1350 0.0053
0.0 28.5 34.0 34.5 89.0 89.5 9.0 121.0
50.05 48.67 48.56 48.11 48.01 48.50 48.64 49.45

COMB17
Combine flows at Greerway Road and 38th Street
2

SPLIT
split flows along Greenway Road south at 38th Street and west
GRW38S
0.0 15.0 25.0 125.0 765.0
0.0 0.0 0.0 30.0 435.0

RGRW4ON
Route flows from 38th St. & Greenway Rd. to 36th St. & Greenway Road
3 FLOW 0.0
0.016 0.016 0.016 1300 0.0020
0.0 28.5 34.0 34.5 89.0 89.5 95.0 121.0
50.05 48.67 48.56 48.11 48,01 48.50 48.64 49.45

GRWY36
Runoff from NE quad. of 36th Street & Greenway Road
0.059
0.20 0.25 4.95 0.26 22.0
0.33 0.32

PAGE 11




HEC-1 INPUT PAGE 12

LINE {1 R [ S P T A - T (TR : . Punenas 10
408 KK CcoMB18
409 KM Combine flows at Greenway Road and 36th Street
410 He 2
*
4N KK  SPLIT
412 KM split flows @ 36th St. & Greenway Road to South and west
413 DT GWY36S ¢
414 DI 0.0 10.0 30.0 37.0 100.0 200.0 250.0 625.0 1000.0
415 pa 0.0 7.0 20.0 25.0 65.0 140.0 175.0 475.0 775.0
*
416 KK CcoMB19
417 KM Combine flows at Greenway Road and SR-51
418 HC 2
* -
419 KK RGRWY36
420 KM Route flows from COMB16 @ SR-51 and Greenway Road to Blanche Dr. & SR-51
421 KM - PIPE FLOW
422 RK 1250 0.0033 0.012 CIRC 7.0 1
*
423 KK SR5INR
424 KM Runoff from NE quad. of SR-51 & Nisbet Road
425 BA 0.026
426 LG 0.20 0.25 3.5 0.25 30.0
427 uc 0.20 0.19
*
428 KK CoMB20
429 KM Combine flows at Blanche Dr. and SR-51
430 HC 2
*
431 KK RSRSINR
432 KM Route flows from COMB17 @ SR-51 and Blanche Dr. to Gelding & SR-51
433 KM - PIPE FLOW
434 RK 2275 0.0033 0.012 CIRC 7.5 2
*
435 KK SRS51GD
436 KM Runoff from NE quad. of SR-51 & Gelding Drive
437 BA 0.082
438 LG 0.20 0.25 3.5 0.25 30.0
439 uc 0.31 0.27
*
440 KK SPLIT
441 KM Split flows @ Gelding and 35th Street to the south
442 DT 356LDG
443 114 0.0 3.5 11.0 25.0 45.0 65.0 86.0 115.0 155.0 200.0
444 pa 0.0 0.0 3.5 10.0 25.0 35.0 47.0 65.0 90.0 120.0

HEC-1 INPUT PAGE 13




b { JRR PRt S R desenaas - TN - IO CTTT R J 9.c....10

- CoMB21
Combine flows at Gelding and SR-51
2

RSR516D
Route flows from COMB18 @ SR-51 and Gelding to Ludlow & SR-51

- PIPE FLOW
1500 0.0033 0.012 TRAP 8.0  0.00i

SR51LD
Runoff from NE quad. of SR-51 & Ludlow Drive
0.056
0.20 0.25 3.5 0.2 30.0
0.30 0.30

RETGLDG
Retrieve diverted hydrograph at 35th Street and Gelding

35GLDG

Comb218
Combine flows at Ludlow Drive and 34th Place

2

SPLIT
split flows @ 34th Pl. & Ludlow Drive to Thunderbird (south)
TB-LD
0.0 9.0 16.0 25.0 50.0 81.0 98.0 116.0
0.0 0.0 2.0 6.0 19.0 35.0 44.0 54.0

KK CcoMB22

KM Combine flows at Ludlow and SR-51
HC 2

*

KK RETHYD .
KM Retrieve diverted hydrograph from 34th Pl. & Ludlow Drive

DR TB-LD
]

KK SR511R

KM Runoff from NE quad. of SR-51 & Thunderbird Road
BA 0.016

LG 0.20 0.25 3.5 0.25 30.0

uc 0.13 0.09

HEC-1 INPUT PAGE 14

() VU, FUUURR SO ORI S SN SRRy SPpppe . AR SR |




INPUT
LINE

NO.

16

13

21
19

24

30

38
35

41

44

52
50

53

59

67

7

Jd o

479 KK CoMB23

480 KM Combine flows at Thunderbird and SR-51
481 HC 2

*
482 2z

SCHEMATIC DIAGRAM OF STREAM NETWORK

(V) ROUTING (--->) DIVERSION OR PUMP FLOW

(.) CONNECTOR (<---) RETURN OF DIVERTED OR PUMPED FLOW

UH4ONE

. SR51UH

. cmememn >  RET2
. DETBAS

COMBl.ccncncecnns

v
v
RSR51U
. eCmomcen- UH4O0S
- RETHYD
. v
. v
. RUH4O0S

SR51NP

COMBZ2.cceccercassccoacasccnce

v
v
RSRSIN
. SR51sP
. awmmoee- > RET3
- DETBAS



REL4LOE

(=]
-

&

UH42NE

]
W

DETBAS
v
v
RUK42N

CBD40E

RSR51S

BRPVHS

> PVH4OS

RBRPVH

COMB6.ceecoanonan
COMB7 eeeevccnnass
v
v
RSR518




177

185
182

188

191

195

200

203

207

215

219

226

229

232

244
242

247

250

254

262
259

SR51BS

- DETBAS
COMBB.cecacusoaas
v
v
RSR518
. SRS1PR
COMBY.nucecennnsen
v
v
RSR51P
. 36thsT
. v
. v
. R36ths
. COMB9B.......
COMB9C.ceveccnnnan
v
v
RSR51P
. BUEN37
B DIVBUE
COMB10...ccncurven-
v
v
RBUEN3
. BR4ONE
. DETBAS




RBR4ON

RETHYD
COMB11.vccecananse

RETHYD

COMB12.ceecuncnnes

DETBAS

COMB13..ccucacacee

DETBAS

COMB14euccrannnnne




348 . .
351 . -
357 . .
362 - .
370 . -
367 . -
373 . .
380 . .
376 . .
383 . .
389 . COMB17
39 . .
392 . SPLIT

- v

. v
397 . RGRW40
403 . .
408 . coMB18
413 . .
L3} - SPLIT
416 COMB19.ceeennncene

v

v
419 RGRWY3
423 . SR51NR
428 COMB20..cccccucanns

v

v

431 RSR51N

COMB15.ccuevacnens
v
v

RBLR4O

GRWY36




> 35GLDG

COMB21.cccenancnsa
v
v

RSR516

SR51LD

35GLDG

RETHYD

SR51TR

COMBZ3.cvuuvccnnee

»~
3

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION

1****************i***********i**********ﬁ*

»

FLOOD HYDROGRAPH PACKAGE (HEC-1)
MAY 1991
VERSION 4.0.1E

RUN DATE 1/17/1996 TIME 8:23

* * % % % *»

Jodedede v de v e de e e e e v e e e e o ok e et e e et e e e e de e e e e ok ek e ok

Off-site Hydrology - Thunderbird to Central Arizona Project
50-year 24-hour analysis
ADOT 1993 Procedures

e e v v e s e o 9 e ¢ e e vl s v e e e v v e e o e o e e e e e e e e e e o o

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET
DAVIS, CALIFORNIA 95616
(916) 551-1748

* % * % % %
* % % % % % %
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State Route 51 - Squaw Peak Highway SR-5150.DAT




é 10 OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
1PLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
1T HYDROGRAPH TIME DATA
NMIN 2 MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE
ITIME 0000 STARTING TIME
NQ 2000 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 3 0 ENDING DATE
NDTIME 1838 ENDING TIME
ICENT 19 CENTURY MARK ¢
COMPUTATION INTERVAL 0.03 HOURS
TOTAL TIME BASE 66.63 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

dekd Aok deddke dekdk ddek dekdk Wil dekdk drded Wl dedkedr ekt ek Wk kel Rk ek ek ke Wikl dekdl ek ki ekl el ke ke deikde Rkl ke ke ke Aok

dedededededededede vk etk

* *
7KK % UHGONE *
* *
dedededededededededede ke

Runoff from subdivision NE quad. of 40th Street & Union Hills

SUBBASIN RUNOFF DATA

10 BA SUBBASIN CHARACTERISTICS
TAREA 0.12 SUBBASIN AREA
PRECIPITATION DATA
9 PH DEPTHS FOR  O-PERCENT HYPOTHETICAL STORM
eesse HYDRO-35 .eccee  cececccccnceans TP-40 covevnannnccnas
5-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR  12-HR  24-HR
0.67 1.3 2.22 2.42 2.56 2.82 3.09 3.37
STORM AREA = 0.12
1w GREEN AND AMPT LOSS RATE _
STRTL 0.20 STARTING LOSS
DTH 0.25 MOISTURE DEFICIT
PSIF 3.50 UETTING FRONT SUCTION
XKSAT 0.25 HYDRAULIC CONDUCTIVITY
RTIMP 35.00 PERCENT IMPERVIOUS AREA

12 uc CLARK UNITGRAPH

cecencenves TP49 cevevecnenn
2-DAY
0.00

7-DAY 10-DAY
0.00 0.00

4-DAY
0.00



0.33 TIME OF CONCENTRATION
0.25 STORAGE COEFFICIENT

SYNTHETIC ACCUMULATED-AREA VS. TIME CURVE WILL BE USED

UNIT HYDROGRAPH PARAMETERS
CLARK TC= 0.33 HR, R= 0.25 HR
SNYDER TP= 0.29 HR, cp= 0.65

UNIT HYDROGRAPH
46 END-OF-PERIOD ORDINATES -
110. 140. 162.
4. 83. 72.
: 22. 19.
6. 5.
2.

HYDROGRAPH AT STATION  UH4ONE
TOTAL RAINFALL = 3.37, TOTAL LOSS = 1.13, TOTAL EXCESS =

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
24-HR 72-HR
(CFS) (HR)
(CFS)
241. 12.30 a7. 7.
(INCHES) 2.038
(AC-FT) 13. 15.

S NN SN NN NN NN MM BB Em as

CUMULATIVE AREA = 0.12 sa MI

Wk Al Wk ekl e Wkl Akl Wk ik ki ik bl i ki e kil sk e Wk Rl ki ek ke ik R ki skl ki ekl ek deddke ke ko

Rkkkhhhhkhhkhik
* *
*  DETBAS *
* *
dededede de e dedede de e de de de

Route outflow hydrograph through imaginary basin to account for
City of Phoenix 100-year 2-hour retention policy

DIVERSION
ISTAD DIVERSION HYDROGRAPH IDENTIFICATION
DSTRMX MAXIMUM VOLUME TO BE DIVERTED
INFLOW 100.00 200.00 300.00

DIVERTED FLOW 100.00 200.06  300.00




DIVERSION HYDROGRAPH RET1

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 66.63-HR
+ (CF9) (HR)
(CFS)
+ 241. 12.30 17. 4. 2. 2.
(INCHES) 1.266 1.316 1.316 1.316
(AC-FT) 8. 9. 9. 9.

CUMULATIVE AREA = 0.12 sa MI

wekk wkk *kk hhWN d*kk

HYDROGRAPH AT STATION DETBAS

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 66.63-HR
+ (CFs) (HR) -
(CFS)
+ 171. 12.50 12. 3. 1. 1.
C(INCHES) 0.866 0.915 0.915 0.915
(AC-FT) 6. 6. 6. 6.
CUMULATIVE AREA = 0.12 sa MI

Akd Kkd AR KRR RRR ekl ARR AL ARW WRE dekdt KRR RRR RdR RRR Rhd KR RRd R w Rddr Rkl wRd Wk Rk Rkl Akl Rk Rkl ke Rk ke Rk Rk

deverk e v devke e e e dede i
* *
19 KK * SPLIT *
* *
dededeR kAR dededeheded
Split flows @ 40th St. & Union Hills Dr. to South and west
DY DIVERSION
ISTAD UH40S DIVERSION HYDROGRAPH IDENTIFICATION
]} INFLOW 0.00 5.00 10.00 25.00 50.00 85.00 100.00 200.00
ba DIVERTED FLOW 0.00 0.00 3.00 15.00 35.00 65.00 83.00 183.00
ah®
*kk ki fedede k& ek
DIVERSION HYDROGRAPH UH4OS
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR " T2-HR 66.63-HR
+  (CFS) (HR)
CCFS)
+ 154. 12.50 8. 2. 1. 1.

CINCHES) 0.584 0.584 0.584 0.584



(AC-FT) 4. 4.

CUMULATIVE AREA = 0.12 sa MI

HYDROGRAPH AT STATION SPLIT

MAXIMUM AVERAGE FLOW
24-HR 72-HR

(CFS)

4. 1.
CINCHES) 0.282
(AC-FT) 2. 2.

N
o
.

N e W Em =

CUMULATIVE AREA = 0.12 sa MI

delde hdk dehk Rkl el Rl Rk Rk Rl Rk Akl ke R AR Rk AR ARk Rk ek ke ek Rk ek dekdk sk Wk ke ek Rkl dekk ek Rk Rk

Sedeskdede e de ke Ak ko
* *
* RUH4ON *
* *

oot e o e e e de o e e de e

Route hydrograph from Union Hills & 40th St. to SR51UH @ 38th St.
HYDROGRAPH ROUTING DATA

STORAGE ROUTING
NSTPS 1 NUMBER OF SUBREACHES
17YP FLOW TYPE OF INITIAL CONDITION
RSVRIC 0.00 INITIAL CONDITION
X 0.00 WORKING R AND D COEFFICIENT

NORMAL DEPTH CHARNEL
ANL 0.016 LEFT OVERBANK N-VALUE
ANCH 0.016 MAIN CHANNEL N-VALUE
ANR 0.016 RIGHT OVERBANK N-VALUE
RLNTH 500. REACH LENGTH
SEL 0.0032 ENERGY SLOPE
ELMAX 0.0 MAX. ELEV. FOR STORAGE/OUTFLOW CALCULATION

CROSS-SECTION DATA
=== LEFT OVERBANK --- + MAIN CHANNEL + --- RIGHT QVERBANK ---
ELEVATION 4.00 3.19 3.07 2.64 3.01 4.00 4.00 4.00
DISTANCE 19.00 30.00 35.50 37.00 59.90 60.00 65.00 70.00

COMPUTED STORAGE-QUTFLOW-ELEVATION DATA

STORAGE 0.00 0.01 0.02 0.03 0.05 0.07 0.09
OUTFLOW 0.10 0.61 1.7 3.86 6.99 12.09 18.64
ELEVATION 2. 2.78 2.85 2.93 3.00 3.07 3.14




STORAGE 0.16 0.19 0.22 0.25 0.28 0.31 0.34 0.37 0.40 0.44
OUTFLOW 46.45 58.29 71.36 85.64 101.12 117.81 135.69 154.77 175.06 196.55
ELEVATION 3.36 3.43 3.50 3.57 3.64 3.n 3.79 3.86 3.93 4.00

wekdk ok wh® whek ke

HYDROGRAPH AT STATION  RUH4ON

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 66.63-HR
+ (CFS) CHR) i
(CFS)
+ 19. 12.77 4. 1. 0. 0.
C(INCHES) 0.281 0.331 0.331 0.331
(AC-FT) 2. 2. 2. 2.
PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE
6-HR 24-HR 72-HR 66.63-HR
+ (AC-FT) (HR) -
0. 12.77 0. 0. 0. 0.
PEAK STAGE TIME MAXIMUM AVERAGE STAGE
6-HR 24-HR 72-HR 66.63-HR
+ (FEET) C(HR)
3.1 12.77 2.89 2.7 2.68 2.68

CUMULATIVE AREA = 0.12 sa MI

dedede dedelr Wik dedkde Rl Wk Wkl ek Wil Wkl R Rk ik Wk bk Rk Rkl ke Rk Wkt ekl el Rkl ek ek sk dedede kel ek ekt kil Rk

e de e e v e de e e de de de e e
* *
30KK *  SRSTUH *
* *
dedrdededkdedededededededede

Runoff from new subdivision NW quad. of 40th Street & Union Hills
SUBBASIN RUNOFF DATA

32 BA SUBBASIN CHARACTERISTICS
TAREA 0.09 SUBBASIN AREA

PRECIPITATION DATA
9 PH DEPTHS FOR  O-PERCENT HYPOTHETICAL STORM
ecece HYDRO-35 ccuner cececccncecence TPo40 ceceenancccenece  eeanecccecs TP49 ...........
5-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR  12-HR  24-HR 2-DAY  4-DAY  7-DAY 10-DAY
0.67 1.31 2.22 2.42 2.56 2.82 3.09 3.37 0.00 0.00 0.00 0.00
STORM AREA = 0.09

33 L6 GREEN AND AMPT LOSS RATE
STRTL 0.20 STARTING LOSS
DTH 0.25 MOISTURE DEFICIT



PSIF 3.50 UWETTING FRONT SUCTION
XKSAT 0.25 HYDRAULIC CONDUCTIVITY
RTINP 30.00 PERCENT IMPERVIOUS AREA

CLARK UNITGRAPH
TC 0.36 TIME OF CONCENTRATION
R 0.39 STORAGE COEFFICIENT

SYNTHETIC ACCUMULATED-AREA VS. TIME CURVE WILL BE USED

UNIT HYDROGRAPH PARAMETERS *
CLARK TC= 0.36 HR, R= 0.39 HR
SNYDER TP= 0.34 HR, cp= 0.55

UNIT HYDROGRAPH

68 END-OF-PERIOD ORDINATES
52. 67. 81.
68. é2.
29. 27,

12.
5. 5.
2. 2.
1. 1.

HYDROGRAPH AT STATION  SRS1UH
TOTAL RAINFALL = 3.37, TOTAL LOSS = 1.22, TOTAL EXCESS =

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
24-HR 72-HR

S SR i B S D oA EE G G e

(CFS) (HR)
(CFS)
144. 12.37 20. S.
CINCHES) 1.978 2.142
CAC-FT) 10. 11.

CUMULATIVE AREA = 0.09 sa Mt

Ykk Kkdk Kkdk ddkk Rk RhRk wAk AR RRR RRE Rkk Akl Fkd FRE fkd Rk Rkk wkd ARk okl Akd ekl Rk Rk ek kbl ke Wkl kde Rk dekk dekk Rk

Yededederededevede s de sk i
* *
35Kk * DETBAS *
* *

Yok vede e s e e sl e e de e o

Route outflow hydrograph through imaginary basin to account for
City of Phoenix 100-year 2-hour retention policy

DIVERSION . :
ISTAD RETZ2 DIVERSION HYDROGRAPH IDENTIFICATION
DSTRMX 10.00 MAXIMUM VOLUME TO BE DIVERVED




DI INFLOW 0.00 100.00 200.00 300.00
] DIVERTED FLOW 0.00  100.00  200.00  300.00
hw
ok ke wkek ke Tk
DIVERSION HYDROGRAPH RET2

PEAK FLOW  TIME MAXIMUM AVERAGE FLOW
6-HR 26-HR T2-WR  66.63-WR
+  (CFS) CHR) y
(CFS)
o k. 1237 20. 5. 2. 2.
(INCHES)  1.919 1.974 1.974 1.97%
(AC-FT) 10. 10. 10. 10.
CUMULATIVE AREA =  0.09 SQ MI
*kk e e ek wedk i
HYDROGRAPH AT STATION  DETBAS
PEAK FLOW  TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR T2-HR  66.63-HR
+  (CFS) (HR)
(CFs)
+ 9. 13.73 1. 0. 0. 0.
(INCHES)  0.137 0.169 0.169 0.169
(AC-FT) 1. 1. 1. 1.
CUMULATIVE AREA =  0.09 SQ NI

ke Rkl Rhdk Wkl Khk khkk kkk Kk Akk RER RAR WhE Ah® Rkh Rk Whd dkd kdkd ddkk Rk kW hkdk kikdk dekwr ki ke dbw dekd dekd kel Wkd dkk Rk

TR kR AR kR R
* *
41 XK * COMBY *
* *

dedede e de do v de e de e e e o

Combine flows at 38th St. & Union Hills Drive

43 KC HYDROGRAPH COMBINATION
1COMP 2 NUMBER OF HYDROGRAPHS TO COMBINE
ik
ki Hkke ek ke wekeke
HYDROGRAPH AT STATION COMB1
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 66.63-HR
+ {(CFS) C(HR)



(CFS)

5. 2.
CINCHES) 0.214 0.261
(AC-FT) 2. 3.

+

CUMULATIVE AREA = 0.22 sa MI

dedede dekde hkd ddkde ARk Rhw RhR dkd Rdrk Rk BRR WRd Rl RRR el Wkl Rk Rkl drkde Rk Rk Rkl Rkl Rkl Rkl Rkl dekdke bk ke Rk ek kol Rk

Ve e e e ve v e de e de de de e e
* *

RSR51U *
* *

ekl de ek ek ke ek

Route hydrograph from Union Hills & 38th Street to SR-51 at SRSINP
HYDROGRAPH ROUTING DATA

STORAGE ROUTING
NSTPS S NUMBER OF SUBREACHES
1TYp FLOW TYPE OF INITIAL CONDITION
RSVRIC 0.00 INITIAL CONDITION
X 0.00 WORKING R AND D COEFFICIENT

NORMAL DEPTH CHANNEL
ANL 0.025 LEFT OVERBANK N-VALUE
ANCH 0.030 MAIN CHANNEL N-VALUE
ANR 0.025 RIGHT OVERBANK N-VALUE
RLNTH 2200. REACH LENGTH
SEL 0.0109 ENERGY SLOPE
ELMAX 0.0 MAX. ELEV. FOR STORAGE/QUTFLOW CALCULATION

CROSS-SECTION DATA
--- LEFT OVERBANK --- + MAIN CHANNEL + --< RIGHT OVERBANK ---
ELEVATION 5.00 4.00 4.00 1.00 1.00 4.00 4.00 5.00
DISTANCE 0.00 55.00 60.00 69.00 74.00 83.00 88.00 143.00

COMPUTED STORAGE-OUTFLOW-ELEVATION DATA

STORAGE 0.00 0.13 0.22 0.32 0.43 0.56 0.70 0.86 1.02
OUTFLOW 0.00 6.72 13.92 23.74 36.32 51.85 70.52 92.51 118.01
ELEVATION 1.00 1.42 1.63 1.84 2.05 2.26 2.47 2.68 2.89

STORAGE 1.20 1.60 1.83 2.06 2.45 3.1 4.02 5.17 6.57
OUTFLOW 147.20 217.35 258.66  304.37  367.57 455.26 572.64 726.79  924.09
ELEVATION 3.1 3.53 3.7 3.95 4.16 4.37 4.58 4.79 5.00

%%k UARNING *** MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETWEEN 93. 10 368.
THE ROUTED HYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR OUTFLOWS GREATER THAN PEAK INFLOWS.
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.)




HYDROGRAPH AT STATION  RSRS51U

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-KR 66.63-HR
+ (CFs) (HR)
(CFS)
+ 18. 12.90 5. 2. 1. 1.
C(INCHES) 0.211 0.261 0.261 0.261
(AC-FT) 2. 3. 3. 3.
PEAK STORAGE  TIME MAXIMUN AVERAGE STORAGE
6-HR 24-HR 72-HR 66.63-HR
+ (AC-FT) (HR) ¢
0. 12.90 0. 0. 0. 0.
PEAK STAGE TIME MAXIMUM AVERAGE STAGE
6-HR 24-HR 72-HR 66.63-HR
+  (FEET) (HR)
1.72 12.90 1.32 1.1 1.04 1.04
CUMULATIVE AREA = 0.22 sa MI .

Redede ekl fekdk ek Rl Rk R ARl AW kW ARl KRR AR Rl vl Rl Rl Rkl Al Rkl R kil AR ekl R ekl Rl Rk Rk Wl Rk Wk ek

dekhddek ki hkkik

%* *
50 KK * RETHYD *
* *
devrdk ek ke d Rk ket wd
Retrieve diverted hydrograph from 40th St. & Union Hills Drive
52 DR RETRIEVE DIVERSION HYDROGRAPH
ISTAD UH40S DIVERSION NHYDROGRAPH IDENTIFICATION
ek
edede 1] Reded Rhd Rkk
HYDROGRAPH AT STATION  RETHYD
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 66.63-HR
+ (CFS) (HR)
: (CFS)
+ 154. 12.50 8. 2. 1. 1.
CINCHES) 0.331 0.331 - 0.331 . 0.331
(AC-FT) 4. 4. 4. 4.

CUMULATIVE AREA = 0.00 sa MI

dekede Akl driek dedede dkdr kded Rl Wl Wlkd RErR RdWw AR ARER RRE AR RRE ARR ARR Rkl WRR Rk RAl R BRR AW ke ARk Rkl Rkl ek Gk ekl dky



eddedede e dedede ke
* *
53 KK * RUH4OS *
* *

s v e e e e e e v e v de e

Route diverted flows to SR-51 in channel
HYDROGRAPH ROUTING DATA

STORAGE ROUTING
NSTPS 5 NUMBER OF SUBREACHES
ITYP FLOW TYPE OF INITIAL CONDITION
RSVRIC 0.00 INITIAL CONDITION
X 0.00 WORKING R AND D COEFFICIENT

NORMAL DEPTH CHANNEL
ANL 0.025 LEFT OVERBANK N-VALUE
ANCH 0.030 MAIN CHANNEL N-VALUE
ANR 0.025 RIGHT OVERBANK N-VALUE
RLNTH 2200. REACH LENGTH
SEL 0.0114 ENERGY SLOPE
ELMAX 0.0 MAX. ELEV. FOR STORAGE/OUTFLOW CALCULATION

CROSS-SECTION DATA
=<~ LEFT OVERBANK --~ + MAIN CHANNEL : + -=- RIGHT OVERBANK ---
ELEVATION 5.00 4.00 4.00 1.00 1.00 4.00 4.00 5.00
DISTANCE 0.00 55.00 60.00 69.00 74.00 83.00 88.00 143.00

COMPUTED STORAGE-OUTFLOW-ELEVATION DATA

STORAGE 0.13 0.22 0.32 0.43 0.56 0.70 0.86 1.02
OUTFLOW 6.87 14.24 24.27 37.14 53.03 72.12 94.61 120.69
ELEVATION 1.42 1.63 1.84 2.05 2.26 2.47 2.68 2.89

STORAGE 1.60 1.83 2.06 2.45 N 4.02 5.17 6.57
OUTFLOW 222.28  264.53  311.27 375.90  465.59  585.63 743.27  945.04
ELEVATION 3.53 3.74 3.95 4.16 4.37 4.58 4.79 5.00

**% YARNING *** MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETWEEN 72. 10 376.
THE ROUTED HYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR QUTFLOWS GREATER THAN PEAK INFLOWS.
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.)

HYDROGRAPH AT STATION  RUH40S
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
24-HR 72-HR

+  (CFS) (HR)

(CFS)
' 134. 12.60 8. 1.

CINCHES) 0.000
(AC-FT) 4. 4.

lPEAK STORAGE  TIME MAXIMUM AVERAGE STORAGE

24-HR - 72-HR 66.63-HR
. (AC-FT) (HR)




0. 12.60 0. 0. : 0. 0.

MAXIMUM AVERAGE STAGE
6-KR 24-HR 72-HR

PEAK STAGE TIME
66.63-HR

+  (FEET) CHR)
2.99 12.60 1.19 1.05 1.02 1.02

CUMULATIVE AREA = 0.00 sa Mt

Tedede dedkde sk dedkedr Rt ekl dekde s Rkl skl Wkt deldl Bkl il deded kel ek ekl Wl ek el ekl Wk ek ekl ekl el ekl ekl Wkl ek ke ke

Yoo dedo de e de e de v de e e o
* *

59 KK * SR51INP  *

* *

Fedededede R e e dedede ek

Runoff from north half of Paridise valley Park _
SUBBASIN RUNOFF DATA

61 BA SUBBASIN CHARACTERISTICS
TAREA 0.06 SUBBASIN AREA

PRECIPITATION DATA

0-PERCENT HYPOTHETICAL STORM

ceecrenacsenens TP cavirncniinans

9 PH DEPTHS FOR
eeases HYDRO-35 ...... ccecsacesee TP-49 ciieeeoanan
5-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR  12-HR  24-HR  2-DAY  4-DAY  7-DAY 10-DAY

0.67 1.3 2.22 2.42 2.56 2.82 3.09 3.37 0.00 0.00 0.00 0.00

STORM AREA =  0.06
62 LG GREEN AND AMPT LOSS RATE
STRTL 0.35 STARTING LOSS
DTH 0.25 MOISTURE DEFICIT
PSIF 3.50 WETTING FRONT SUCTION
XKSAT 0.25 HYDRAULIC CONDUCTIVITY
RTINP . 0.00 PERCENT IMPERVIOUS AREA
63 Uc CLARK UNITGRAPH
TC 0.42 TIME OF CONCENTRATION
R 0.35 STORAGE COEFFICIENT

SYNTHETIC ACCUMULATED-AREA VS. TIME CURVE WILL BE USED

whk

UNIT HYDROGRAPH PARAMETERS

CLARK TC= 0.42 HR, R= 0.35 HR
SNYDER TP= 0.38 WR, cP= 0.63

UNIT HYDROGRAPH
63 END-OF-PERIOD ORDINATES

2. 6. 13. 20. 28. 37. 46.
65. 66. 63. 58. 53. 48. 46,
30. 27. 25. 22. 20. 19. 17.

53. 59. 63.
40. 36. 33.
15. 14. 13.



HYDROGRAPH AT STATION  SRS1NP
TJOTAL RAINFALL = 3.37, TOTAL LOSS = 1.80, TOTAL EXCESS =
PEAK FLOW TIME MAXIMUM AVERAGE FLOW

6-HR 24-HR 72-HR
(CFS) (HR)

(CFS)
85. 12.40 10.
(INCHES) 1.562
(AC-FT) 5.

LR

CUMULATIVE AREA = 0.06 sa MI

dekde ek dedkde ek dekik ekt dedkde ek ekt kv Rkt ksl i ki Rk dokl sk kit ek bk sk ki ki dkk ki ek kil ek deked ek ek ek ek

Yook ke kkk ek kdkokk
* *

64 KK * coMB2 *
* *

- TN - Ea

dedevedededede de e e v de v ok
Combine flows at SR-51 and circulation road in Paradise Valley Park

HYDROGRAPH COMBINATION
1COMP 3 NUMBER OF HYDROGRAPHS TO COMBINE

HYDROGRAPH AT STATION com2

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6- HR 24-HR 72-HR

(CFS) (HR)
(CFS)
198. 12.60 23. 6.
CINCHES) 0.754
(AC-FT) 1. 12.

E. h &N B -

CUMULATIVE AREA = 0.28 sa MI

dekk KRR RRE dekk Rkl Wkl Rk Rl AR ekl Wk ke Wikl ik ARk kit Rkt A ekl R R Wk ek ek ek Rk ekl ek dekd ek kb kkk dekd

Rk Rk hRhhhkkdhbk




67 KK * RSR5IN  * P

* *
Kdedekkkdedkdekkkkd
Route flows from COMB2 @ SR-51 to Bell Road & SR-51 - PIPE FLOW

HYDROGRAPH ROUTING DATA

69 RK KINEMATIC WAVE STREAM ROUTING
L 3550. CHANNEL LENGTH
S 0.0068 SLOPE
N 0.012 CHANNEL ROUGHNESS COEFFICIENT
CA 0.00 CONTRIBUTING AREA ¢
SHAPE CIRC CHANNEL SHAPE
WO 5.00 BOTYTOM WIDTH OR DIAMETER
2 0.00 SIDE SLOPE
NDXMIN 3 MINIMUM NUMBER OF DX INTERVALS

ek

COMPUTED KINEMATIC PARAMETERS
VARIABLE TIME STEP _
(DT SHOWN IS A NINIMUM)

ELEMENT ALPHA M bT DX PEAK TIME T0 VOLUME MAXTMUM
PEAK CELERITY
(MIN) (FT) (CFS) (MIN) (IN) (FPS)
MAIN 7.22 1.25 1.19  1183.33 196.12 758.95 0.80 17.51

CONTINUITY SUMMARY (AC-FT) - INFLOW=0.1191E+02 EXCESS=0.0000E+00 OUTFLOW=0.1191E+02 BASIN STORAGE=0.3209E-10 PERCENT ERROR= 0.0

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

MAIN 7.22 1.25 2.00 192.66  760.00 0.80

whd n*kk whw Rkt *hk

HYDROGRAPH AT STATION  RSR51N

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 66.63-HR
+  (CFS) (HR)
(CFS)
+ 193. 12.67 23. é. 2. 2.
CINCHES) 0.754 0.800 0.800 0.800
(AC-FT) 1. 12. 12. 12.

CUMULATIVE AREA = 0.28 s MI

Wk ARk RRR RRd WRR Rkl RAER AR RRE ARE RRd WRE RRR ARE RER RER RRR FRR ARk kR AW Rkl ARk AR ARk Rd IR ekl Rk Rk wokk Rk ek

Jedededede e vevede ik o

* *



70 KK * SRS1sP *
* *
Tk ekdedk ko

Runoff from south half of Paradise Valley Park
SUBBASIN RUNOFF DATA

72 BA SUBBASIN CHARACTERISTICS
TAREA 0.09 SUBBASIN AREA

PRECIPITATION DATA

ecoee HYDRO-35 c.vvee  cevecvceccnccee TP40 ceveeacrccacces  covsscnccee TP49 civeaeennan
5-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR  12-HR 24-HR 2-DAY  4-DAY  7-DAY 10-DAY
0.67 1.31 2.22 2.42 2.56 2.82 3.09 3.37r 0.00 0.00 0.00 0.00

STORM AREA = 0.09

9 PH DEPTHS FOR  O-PERCENT HYPOTHETICAL STORM*
LG

3 GREEN AND AMPT LOSS RATE
STRTL 0.35 STARTING LOSS
DTH 0.25 MOISTURE DEFICIT
PSIF 5.00 WETTING FRONT SUCTION
XKSAT 0.25 HYDRAULIC CONDUCTIVITY

RTIMP 0.00 PERCENT IMPERVIOUS AREA

TC 0.59 TIME OF CONCENTRATION
R 0.53 STORAGE COEFFICIENT

SYNTHETIC ACCUMULATED-AREA VS. TIME CURVE WILL BE USED

UNIT HYDROGRAPH PARAMETERS
CLARK TC= 0.59 HR, R= 0.53 HR
SNYDER TP= 0.55 HR, cp= 0.61

UNIT HYDROGRAPH
94 END-OF-PERIOD ORDINATES
18. 2%. - 30.
67. 68. 68.
43. 40. 38,
2. 21, 20.
12.
7.
3.
2.
1.

' 74 UC CLARK UNITGRAPH
I HYDROGRAPH AT STATION  SRS1SP

TOTAL RAINFALL =  3.37, TOTAL LOSS =  1.90, TOTAL EXCESS =  1.47
l PEAK FLOW  TIME MAXIMUM AVERAGE FLOW

24-HR . T2-WR 66.63-HR
' (CFS) (HR)




hkd dekd

+

+

91.

75 KK

DT

DI

ba

wkk

PEAK FLOW

(CFS)

91.

*hk

PEAK FLOW

(CFS)

89.

(CFs)

12.53
CINCHES)
(AC-FT)

1.
1.465
7.

CUMULATIVE AREA =

wekd kR Rddehkkkd
%* *
*  DETBAS *
* *
dodede sk e de e de v ok de e e e
DIVERSION
ISTAD
DSTRMX
INFLOW

DIVERTED FLOW

*kk

Route outflow hydrograph through imaginary basin to account for
City of Phoenix 100-year 2-hour retention policy for Parks & Rec Center

RET3
2.50

0.00

0.00

xhw

4.
1.465
7.

0.09 sa MI

1.
1.465

1.
1.465
7.

DIVERSION HYOROGRAPH IDENTIFICATION
MAXIMUM VOLUME TO BE DIVERTED

100.00  200.00

100.00 200.00

wkd

DIVERSION HYDROGRAPH RET3

6-HR

5.
0.515
2.

CUMULATIVE AREA =

Tk

300.00

300.00

dekede

MAXIMUM AVERAGE FLOW

24-HR

1.
0.515
2.

0.09 sa MI

Sriede

HYDROGRAPH AT STATION DETBAS

TIME
(HR)
(CFs)
12.53
(INCHES)
(AC-FT)
o
TIME
(HR)
(CFS)
12.60
(INCHES)
(AC-FT)

6-HR

9.
0.949
5.

CUMULATIVE AREA =

72-HR

0.
0.515
2.

MAXIMUM AVERAGE FLOW

24-HR

2.
0.949
5.

0.09 sa Ml

72-HR

1.
0.949

Rkk

66.63-HR

0.
0.515

tekede

66.63-HR

1.
0.949

Wkt Kk Redd Rk RhR ddedk Wk Wird Redkw Frhd deddk Rkl WRER R kd Wkl gl ekl Rl ekl el Rk Wkt ke Rdedk dkededr dedkde dkdedk

*kk hkdk k%



'*** hdek Rkl dhdk Ak Rkd Rkl Rkl kW Wkl Wl AW Rk AR Rl Rkl Rkl kil drdksk deedk ek ekl kel ok ek ek ke kil ekl ek ek dekk ek

l ek dedede dedede s de e e e ok
* *

81 KK *  REL4OE *
* *
dedddedekdedddkdedded
Runoff from subdivision SE quad. of 40th Street & Union Kills

*

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA 0.09 SUBBASIN AREA

PRECIPITATION DATA

DEPTHS FOR  O-PERCENT HYPOTHETICAL STORM _
eseee HYDRO-35 ..cive cenensocacccnes TP-40 cavcenccacencas  civsnsnnaes TP49 cecccaanese
S-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR  12-HR 24-HR 2-DAY 4-DAY  7-DAY 10-DAY

0.67 1.3 2.22 2.42 2.56 2.82 3.09 3.37 0.00 0.00 0.00 0.00

STORM AREA = 0.09

GREEN AND AMPT LOSS RATE
STRTL 0.20 STARTING LOSS
DTH 0.25 MOISTURE DEFICIT
PSIF 3.50 WETTING FRONT SUCTION
XKSAT 0.25 HYDRAULIC CONDUCTIVITY
RTIMP 41.00 PERCENT IMPERVIOUS AREA

CLARK UNITGRAPH
TC 0.32 TIME OF CONCENTRATION

SYNTHETIC ACCUMULATED-AREA VS. TIME CURVE WILL BE USED

UNIT HYDROGRAPH PARAMETERS
CLARK TC= 0.32 KR, R= 0.30 HR
SNYDER TP= 0.29 KR, cp= 0.59

UNIT HYDROGRAPH
53 END-OF-PERIOD ORDINATES
7. 97. 113.
72. 64. 58.
24. 21. 19.
8. 7. 6.
3. 2. 2.

Rk whk

HYDROGRAPH AT STATION  REL4OE

TOTAL RAINFALL = 3.37, TOTAL LOSS = 1.02, TOTAL EXCESS = 2.34

. R 0.30 STORAGE COEFFICIENT




PEAK FLOW TIME MAXIMUM AVERAGE FLOW

6-HR 24-HR 72-HR 66.63-HR
+  (CFS) (HR)
(CFS)
+ 17e. 12.30 a2. 6. 2. 2.
CINCHES) 2.108 2.332 2.333 2.333
(AC-FT) 1. 12. 12. 12.

CUMULATIVE AREA = 0.09 sa MI

dedede ddede deded dekd dededk dedkdb ik Wbk Fdkedr ki Gl el dedkeie ekl dededr el ek Rk ke ekl Rkl Rk ek dekde WAk ek Rk ke Rk Rkl TRk Rekk ek

e e v de dede dede de de de e e

* *
86 KK * RREL4O * E
* -

fekdedede Rk h ki deid

Route hydrograph from 40th St. & Robert E. Lee St. to Campo Bello Dr.
at CBD4OE in 40th Street.

HYDROGRAPH ROUTING DATA

89 RS STORAGE ROUTING
NSTPS 2 NUMBER OF SUBREACHES
1TYP FLOW TYPE OF INITIAL CONDITION
RSVRIC 0.00 INITIAL CONDITION
X 0.00 WORKING R AND D COEFFICIENT
90 RC NORMAL DEPTH CHANNEL
ANL 0.016 LEFT OVERBANK N-VALUE
ANCH 0.016 MAIN CHANNEL N-VALUE
ANR 0.016 RIGHT OVERBANK N-VALUE
RLNTH 1100. REACH LENGTH
SEL 0.0056 ENERGY SLOPE
ELMAX 0.0 MAX. ELEV. FOR STORAGE/OUTFLOW CALCULATION
CROSS-SECTION DATA
-=- LEFT OVERBANK === + --=--= MAIN CHANNEL ------- + =-- RIGHT OVERBANK ---
92 RY ELEVATION 3.00 0.50 1.50 1.00 1.00 1.50 2.00 3.00
91 RX DISTANCE 0.00 3.00  26.00 26.50  62.50  63.00  74.00  96.00
Rk
COMPUTED STORAGE-OUTFLOW-ELEVATION DATA
STORAGE 0.00 0.00 0.02 0.04 0.10 0.27 0.45 0.65 0.85 1.06
OUTFLOW 0.00 0.22 1.37 4.04 9.32  27.98  59.14  101.19  155.31  222.43
ELEVATION 0.50 0.63 0.76 0.89 1.03 1.16 1.29 1.42 1.55 1.68
STORAGE 1.28 1.52 176 2.01 2.28 2.55 2.83 3.13 3.43 3.74
OUTFLOW  299.91  387.75  486.00  594.71  713.96  843.87  984.53 1136.09 129B.67 1472.42
ELEVATION 1.82 1.95 2.08 2.21 2.3 2.47 2.61 2.7 2.87 3.00

*%% YARNING *** MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETWEEN 300. 7O 1472,



THE ROUTED HYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR OUTFLOWS GREATER THAN PEAK INFLOWS.
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.)

HYDROGRAPH AT STATION  RREL4O

l PEAK FLOW TIME MAXIMUM AVERAGE FLOW

24-HR 72-HR

(CFs) (HR)
(CFS)
* 170. 12.37 22. 6.
CINCHES) 2.108

(AC-FT) 1". 12.

MAXIMUM AVERAGE STORAGE
24-HR . T2-HR

PEAK STORAGE  TIME

(AC- FT) (HR)
0. 12.33 0. 0.

MAXIMUM AVERAGE STAGE
6-HR 24-HR 72-HR

PEAK STAGE TIME

(FEET) (HR)
1.58 12.37 0.96 0.76 0.60

CUMULATIVE AREA = 0.09 sa Ml

dede e ek ek ekl ek etk R Wk Wkt Al ikl Rk ek bW s el ek dedede el e el ki el dedkdk ke drdk sk Wk bk dedede dekdk

Ve deve ot o de e e v e e e de e

* *

* UH42NE *

Runoff from subdivision NE quad. of 42nd Street & Union Hills

SUBBASIN RUNOFF DATA

95 BA

9 PH

96 LG

* L]
Yedede dede dedede e v de de e e

SUBBASIN CHARACTERISTICS
TAREA 0.08 SUBBASIN AREA
PRECIPITATION DATA

. DEPTHS FOR  O-PERCENT HYPOTHETICAL STORM
eeece HYDRO-35 ceveee  cevecccaccccese TP40 covesncecnnnsnes
5-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR  12-HR  24-HR  2-DAY  4-DAY

0.67 1.3 2.22 2.42 2.5 2.82 3.09 3.37 0.00 0.00 0.00
STORM AREA = 0.08

GREEN AND AMPT LOSS RATE
STRTL 0.20 STARTING LOSS
DTH 0.25 MOISTURE DEFICIT
PSIF 3.50 WETTING FRONT SUCTION
XKSAT 0.25 HYDRAULIC CONDUCTIVITY
RTIMP 52.00 PERCENT IMPERVIOUS AREA

cevscscsces TP49 coverccases

7-DAY 10-DAY



97 ucC CLARK UNITGRAPH
TC 0.30 TIME OF CONCENTRATION
R 0.13 STORAGE COEFFICIENT

SYNTHETIC ACCUMULATED-AREA VS. TIME CURVE WILL BE USED

*vee

UNIT HYDROGRAPH PARAMETERS
CLARK TC= 0.30 HR, R= 0.13 R
SNYDER  TP= 0.24 HR, cp= 0.76
UNIT HYDROGRAPH
26 END-OF-PERIOD ORDINATES

9. 34. 66. 100. 133. 158. 1. 172. 160. 133.
103. 9. 61. 47. 37. 28. 22. 17. 13. 10.
8. 6. 5. 4. 3. 2.
kk whk ke Tk Wik

HYDROGRAPH AT STATION  UH42NE

TOTAL RAINFALL = 3.37, TOTAL LOSS = 0.83, TOTAL EXCESS = 2.54
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 66.63-HR
+ (CFS) CHR)
(CFS)
+ 212. 12.23 20. 6. 2. 2.
(INCHES) 2.239 2.523 2.524 2.524

(AC-FT) 10. 1. 1. 1.

CUMULATIVE AREA = 0.08 sa MiI

dedde dedede Wk ek ke dedkde Bkl Wikl el RRR AR Wl WRE RRE RRR BRE Rl AW R Rkl Rk ekl Rk Rkl el ke ekl ekl sk dedkde ke ke ek

e e ve e e v e e de v e o o

* *
98 KK * DETBAS *
* *
Wk wk ke dedede s vk e devde e
Route outflow hydrograph through imaginary basin to account for
City of Phoenix 100-year 2-hour retention policy
DT DIVERSION
ISTAD RET4 DIVERSION HYDROGRAPH IDENTIFICATION
DSTRMX 10.00 MAXIMUM VOLUME TO BE DIVERTED
bI INFLOW 0.00 100.00 200.00 300.00
ba DIVERTED FLOW 0.00 100.00 200.00 300.00

k¥

dekd *hR "Rk Rk RRR



' PEAK FLOW MAXIMUM AVERAGE FLOW
24-HR 72-HR

(CFS)
( (CFS)
212, 19. 5. -2

CINCHES) 2.192 2.287 2.287
(AC-FT) 10. 10. 10.

DIVERSION HYDROGRAPH RET4

CUMULATIVE AREA = 0.08 sa MI

HYDROGRAPH AT STATION DETBAS

PEAK FLOW MAXIMUM AVERAGE FLOW
24-HR 72-HR
(CFS)
(CFS)
4. 2.
CINCHES) 0.182
(AC-FT) 1.

CUMULATIVE AREA =

WRR Rdd Wk Adek Rl Rl Rl Wk WWR Rkl il il R Rl W R W AW Rk Rk kW kR Rl Rkl Wk kil Wil Wk ekl dedede el ek Wk

e v e vl o e v vle v e v e e o
* *
104 KK * RUH42N *
* *
fedededewdedr ke dedkddedrdr
Route hydrograph from 42nd St. and Union Hills to 40th & Campo Bello Dr.
Route through street network.

HYDROGRAPH ROUTING DATA

STORAGE ROUTING
NSTPS 11 NUMBER OF SUBREACHES
1TYP FLOW TYPE OF INITIAL CONDITION
RSWRIC 0.00 [INITIAL CONDITION
X 0.00 WORKING R AND D COEFFICIENT

NORMAL DEPTH CHANNEL
-ANL 0.016 LEFT OVERBANK N-VALUE
ANCH 0.016 MAIN CHANNEL N-VALUE
ANR 0.016 RIGHT OVERBANK N-VALUE
RLNTH 5500. REACH LENGTH
SEL 0.0046 ENERGY SLOPE
ELMAX 0.0 MAX. ELEV. FOR STORAGE/OUTFLOW CALCULATION

CROSS-SECTION DATA
=== LEFT OVERBANK --- + MAIN CHANNEL + === RIGHT OVERBANK ---




110 RY ELEVATION 3.00 0.50 1.50 1.00 1.00 1.50 2.00 3.00
109 RX DISTANCE 0.00 3.00 24.00 24.50 62.50 63.00 74.00 96.00

RRE

COMPUTED STORAGE-OUTFLOW-ELEVATION DATA

STORAGE 0.00 0.02 0.10 0.22 0.51 1.37 2.27 3.23 4.24 5.31
OUTFLOW 0.00 0.20 1.24 3.66 8.44 25.36 53.60 9M.71 140.77  201.59
ELEVATION 0.50 0.63 0.76 0.89 1.03 1.16 1.29 1.42 1.55 1.68
STORAGE 6.42 7.58 8.80 10.06 11.38 12.74 14.16 15.63 17.15 18.72
OUTFLOW 271.81 351.43 460.48 1 539.00  647.09 764,82 * 892.31 1029.67 1177.02 1334.49
ELEVATION 1.82 1.95 2.08 2.21 2.34 2.47 2.61 2.74 2.87 3.00
*kk YARNING *** MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETWEEN 272. 1O 1334.

THE ROUTED HYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR OUTFLOWS GREATER THAN PEAK INFLOWS.
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.)

wedk ek hdk e *kk

HYDROGRAPH AT STATION  RUH42M -

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 66.63-HR
+ (CFS) (HR)
(CFS)
+ 3. 14.37 2. 1. 0. 0.
(INCHES) 0.175 0.238 0.238 0.238
(AC-FT) 1. 1. 1. 1.
PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE
6-HR 24-HR 72-HR 66.63-HR
+ (AC-FT) (HR)
0. 14.23 0. 0. 0. 0.
PEAK STAGE TIME MAXIMUM AVERAGE STAGE
6-HR 26-HR 72-HR 66.63-HR
+  (FEET) (HR) -
0.87 14.37 0.77 0.61 0.54 0.54

CUMULATIVE AREA = 0.08 sa MI

dedede ekl WRE dekd Rdew Wkl dekedr Wkt ARl Rk Rkl Rk Rl Wkl ARl e Wkl ek ek el ek et sl ekt il skl Wil dedvde dedkd dedked ke Akl dedey

dedededededededede e e

* *
111 KK * CBD4OE *
* *

dedede e de e de v de ke e
Runoff from subdivision east side of 40th Street & Campo Bello

SUBBASIN RUNOFF DATA

113 8A SUBBASIN CHARACTERISTICS



TAREA 0.17 SUBBASIN AREA

PRECIPITATION DATA

DEPTHS FOR  0-PERCENT HYPOTHETICAL STORM
essss HYDRO-35 ccceee  cecescocncescee TP40 cicccceccannaee  nnscocsnane TP49 cennnnnenan
5-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR  12-HR  24-HR  2-DAY 4-DAY 7-DAY 10-DAY
0.67 1.3 2.22 2.42 2.56 2.82 3.09 3.37 0.00 0.00 0.00 0.00

STORM AREA = 0.17

GREEN AND AMPT LOSS RATE
STRTL 0.20 STARTING LOSS
DTH 0.25 MOISTURE DEFICIT
PSIF 3.50 WETTING FRONT SUCTION
XKSAT . . 0.25 HYDRAULIC CONDUCTIVITY
RTINP - 26.00 PERCENT IMPERVIOUS AREA

CLARK UNITGRAPH
TC 0.49 TIME OF CONCENTRATION
R 0.53 STORAGE COEFFICIENT

SYNTHETIC ACCUMULATED-AREA VS. TIME CURVE WILL BE USED

UNIT HYDROGRAPH PARAMETERS
CLARK TC= 0.49 HR, R= 0.53 HR
SNYDER  TP= 0.45 HR, cP= 0.55

UNIT HYDROGRAPH
92 END-OF-PERIOD ORDINATES
44. 59. 74.
134. 127. 119.
72. 68. 64.
38. 36. 34.
21. 19. 18.
10. 10.
6. 5. s.
3. 3. 3.
2. 2. 1.

hkd ke

HYDROGRAPH AT STATION  CBD4OE
TOTAL RAINFALL = 3.37, TOTAL LOSS = 1.29, TOTAL EXCESS =

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
- 24-HR 72-HR
(CFS) (HR)
(CFS)
205. 12.47 35. 9.
CINCHES) 1.929
(AC-FT) 17. 19.

CUMULATIVE AREA = 0.17 sa Ml

+




Wk kR otk Rk Rkl Rk ke kR kit ki Rk Rk ARk Ak Wk ek ekt ek ek ket el kil ek skl b dedkdke ek ko sk kel kit sk Rk

FRRRARRRCR KKK -
* *
116 KK * COMB3 *
* *
e e v e v o de e v vk Ve e de o
Combine hydrographs at 40th St. & Campo Bello Dr.
118 HC HYDROGRAPH COMBINATION ¢
1COMP 3 NUMBER OF HYDROGRAPHS TO COMBINE
ekk
Rk Rk fekd ***. fkk

HYDROGRAPH AT STATION CoMB3

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 26-HR 72-HR 66.63-HR
+ (CFS) (HR)
(CFS)
+ 362. 12.40 58. 16. 6. 6.
CINCHES) 1.543 1.708 1.711 1.1
(AC-FT) 29. 32. 32. 32.

CUMULATIVE AREA = 0.35 sa M1

dedkde dekok dekdk gk dededr dedtde dekde dokde kst dedkedr skl ik sk e deded sk delkde ek dedkd ekl ek gkl Rk Rk Rkl Rkl ARk ARk hkk kkk wkk dkk dA

ek e e e de de e e e de e e o
* *
119 KX * RCBD4O * E

* *

Wk de kWi dedewde ki
Route combine flows from 40th St. and Campo Bello Drive to northwest .
corner of Paradise Valley Nigh School, through the City of Phoenix
Parks and Rec. Center. Channel is shallow flow across desert.

HYDROGRAPH ROUTING DATA

123 RS STORAGE ROUTING
NSTPS 3 NUMBER OF SUBREACHES -
ITYP FLOW TYPE OF INITIAL CONDITION
RSVRIC 0.00 INITIAL CONDITION
X 0.00 WORKING R AND D COEFFICIENT
124 RC NORMAL DEPTH CHANNEL
ANL 0.025 LEFT OVERBANK N-VALUE
ANCH 0.025 MAIN CHANNEL N-VALUE
ANR 0.025 RIGHT OVERBANK N-VALUE
RLNTH 1450. REACH LENGTH

SEL 0.0064 ENERGY SLOPE



ELMAX 0.0 MAX. ELEV. FOR STORAGE/OUTFLOW CALCULATION

CROSS-SECTION DATA

=== LEFT OVERBANK === + ==---- MAIN CHANNEL -=------ + --- RIGHT OVERBANK ---
126 RY ELEVATION 4.00 2.50 2.00 0.50 0.50 2.00 2.50 4.00
125 RX DISTANCE 0.00 24.00 32.00 40.00 50.00 58.00 64.00 88.00

whk

COMPUTED STORAGE-OQUTFLOW-ELEVATION DATA

STORAGE 0.00 0.07 0.15 0.24 0.34 0.46 0.58 0.72 0.88 1.05
OUTFLOW 0.00 2.94 9.73 19.95 33.66 50.98 * 72.11 97.23 126.54 166.26
ELEVATION 0.50 0.68 0.87 1.05 1.24 1.42 1.61 1.79 1.97 2.16
STORAGE 1.25 1.48 1.75 2.06 2.40 2.77 3.19 3.64 4.12 4.64
OUTFLOW 213.10 267.15  329.28  400.66  482.15 574.56  678.63 795.12 924.71  1068.09
ELEVATION 2.34 2.53 2.7 2.89 3.08 3.26 3.45 3.63 3.82 4.00
B *** WARNING *** MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETWEEN 482. T0 1068.

THE ROUTED HYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR OUTFLOWS GREATER THAN PEAK INFLOWS.
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.)

*kd kd wdkk *hk *kd

HYDROGRAPH AT STATION  RCBD4O

I
i
|
|

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 66.63-HR
(CFS) CHR)
(CFs)
360. 12.47 58. 16. 6. 6.
CINCHES) 1.543 1.708 1.1 1.1
(AC-FT) 29. 32. 32. 32.
'PEAK STORAGE  TIME MAXIMUM AVERAGE STORAGE
6-HR 24-HR 72-HR 66.63-HR
+ (AC-FT) (HR)
l 1. 12.47 0. 0. 0. 0.
PEAK STAGE TIME MAXIMUM AVERAGE STAGE
6-HR 26-HR 72-HR 66.63-HR
' (FEET) (HR)
. 2.79 12.47 1.21 0.77 0.60 0.60
CUMULATIVE AREA = 0.35 sa Ml

dedede dedede dededr Rkl Rkl WRE Rkl ARl ARE KW REE Rk AR WER ARk RkR kR ARR kW ARl KRR Rk Rhd ke Rk Wkl Rk R Rk WRR ARk Rk Rk

dededededededede ek e e e

* *
127Kk *  coMB4 *
* *
Rehkhkhhhhhhhhdd

Combine flows at NW corner of Paradise Valley High School




129 HC HYDROGRAPH COMBINATION
1COMP 2 NUMBER OF HYDROGRAPHS TO COMBINE

L 21

dedede dedede nhek ke dedkedh

HYDROGRAPH AT STATION COoMB4

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 66.63-HR
+ (CFS) (HR) :
(CFS)
+ 416. 12.60 67. 18. [ 7.
CINCHES) 1.420 1.550 1.552 1.552
(AC-FT) 33. 36. 36. 36.
CUMULATIVE AREA = 0.44 sa MI

dedede dededk dedede dedeve Wl dedkede Wkt dedkd Ak Rkl kel el el el ek et dedkk ek el ke Wik Wkl delrde dededke e etk ekl el ek ek el Ak ek

e e sk v e e de e e e de e de

* *
130 KK * RSR51S * P
* *

Ao e de e dedede o e e de de e

Route flows Paradise Valley Park through PV HS using
maintenance road along west side of school to Bell Road

HYDROGRAPH ROUTING DATA

133 RS STORAGE ROUTING
NSTPS 3 NUMBER OF SUBREACHES
1TYP FLOW TYPE OF INITIAL CONDITION
RSVRIC 0.00 INITIAL CONDITION
X 0.00 WORKING R AND D COEFFICIENT
134 RC NORMAL DEPTH CHANNEL
ANL '0.016 LEFT OVERBANK N-VALUE
ANCH 0.016 MAIN CHANNEL N-VALUE
ANR 0.016 RIGHT OVERBANK N-VALUE
RLNTH 1300. REACH LENGTH
SEL 0.0054 ENERGY SLOPE
ELMAX 0.0 MAX. ELEV. FOR STORAGE/OUTFLOW CALCULATION
CROSS-SECTION DATA
-=- LEFY OVERBANK === + =====- MAIN CHANNEL ----=--- + === RIGHT OVERBANK ---
136 RY ELEVATION 3.00 1.50 1.50 1.00 1.00 1.50 1.50 3.00
135 RX DISTANCE 0.00 13.00 18.50 19.00  49.00  49.50  51.00 51.10

hkk

COMPUTED STORAGE-OUTFLOW-ELEVATION DATA

STORAGE 0.00 0.09 0.19 0.29 0.38 0.49 0.61 0.73 0.86 0.99



OUTFLOW 0.00 4.81 15.27 30.00 48.43 70.42 97.35 128.62 163.93  203.12
ELEVATION 1.00 1.1 1.21 1.32 1.42 1.53 1.63 1.74 1.84 1.95

' STORAGE 1.12 1.26 1.40 1.54 1.68 1.83 1.98 2.13 2.29 2.45
OUTFLOW 246.10 292.80  343.17  397.18 454.81 516.06 580.91 649.36 721.41 797.08
' ELEVATION 2.05 2.16 2.26 2.37 2.47 2.58 . 2.68 2.79 2.89 3.00

**% WARNING *** MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETWEEN 97. T0 797.
THE ROUTED HYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR OUTFLOWS GREATER THAN PEAK INFLOWS.
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.)

HYDROGRAPH AT STATION  RSR51S

l sk dkw ok [T wokk i

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 66.63-HR
+  (CFS) CHR)
l (CFS)
04.  12.63 67. 18. 7. A -
CINCHES)  1.420 1.550 1.552 1.552
l CAC-FT) 33. 36. 36. 36.
PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE
6-HR 24-HR 72-HR 66.63-HR
l (AC-FT) CHR)
1. 12.63 0. 0. 0. 0.
. PEAK STAGE TIME MAXIMUM AVERAGE STAGE
6-HR 24-HR 72-HR 66.63-HR
* (FEET) (HR)
12.63 1.38 1.13 . 1.05 1.05

CUMULATIVE AREA = 0.44 sQ MI

'** wlkd ke AR Rkd hdd RRE R RRE R RRR RhR BRR Ahh ARk Rkl Bkl Wkl Rk ik Rkl R Wl skl Sk Rk ke skl sl skl ks kot kb
Fedevevedederke e de sk v e s o
* *

137Kk *  BRPVHS *

* *
RERRRRRRRRARNE

Runoff from Paradise Valley High School 40th Street & Bell Road

139 BA SUBBASIN CHARACTERISTICS
TAREA 0.07 SUBBASIN AREA

PRECIPITATION DATA

9 PH DEPTHS FOR  O-PERCENY KYPOTHETICAL STORM
«esee HYDRO-35 ...... teececan eveccee TP-40 ......... aseses. eecccassecs TP=49 ..o........
5-MIN 15-MIN 60-MIN 2-HR - 3-HR 6-HR  12-HR 24-HR 2-DAY  4-DAY 7-DAY 10-DAY
0.67 1.31 2.22 2.42 2.56 2.82 3.09 3.37 0.00 0.00 0.00 0.00

. SUBBASIN RUNOFF DATA




STORM AREA = 0.07

140 LG GREEN AND AMPT LOSS RATE
STRTL 0.20 STARTING LOSS
DTH 0.25 MOISTURE DEFICIT -
PSIF 4.20 WETTING FRONT SUCTION
XKSAT 0.40 HYDRAULIC CONDUCTIVITY
RTINP 43.00 PERCENT IMPERVIOUS AREA
141 Ue CLARK UNITGRAPH
TC 0.26 TIME OF CONCENTRATION
R 0.22 STORAGE COEFFICIENT :

SYNTHETIC ACCUMULATED-AREA VS. TIME CURVE WILL BE USED

kkk

UNIT HYDROGRAPH PARAMETERS
CLARK TC= 0.26 HR, R= 0.22 WR
SNYDER  TP= 0.23 KR, CP= 0.62 -

UNIT HYDROGRAPH
40 END-OF-PERIOD ORDINATES

6. 22. 44, 69. 93. 110. 118. 116. 104. 89.
77. 66. 57. 49. 42. 36. 3. a7. 23. 20.
17. 14. 12. 1. 9. 8. 7. 6. 5. 4.
4. 3. 3. 2. 2. 2. 1. 1. 1. 1.
Rk okek wkh Rhk ek

HYDROGRAPH AT STATION  BRPVHS

TOTAL RAINFALL = 3.37, TOTAL LOSS = 1.15, TOTAL EXCESS = 2.21

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 66.63-HR
+ (CFS) (HR)
(CFS)
+ 140. 12.27 14. 4. 1. 1.
CINCHES) 1.969 2.204 2.205 2.205
(AC-FT) 7. 8. 8. 8.

CUMULATIVE AREA = 0.07 sa MI

dedede hRd dkdk Rdd ddl delkdk AR BRI AR ARW ARE BRE RR® AR R Rk KRR Rdd AR Rkl ekl Rl kil ekde Rkl Rk Wkl Ak Rkl ek kR kkk kkd dekd

dededede dedededededede e de e

* *
142 KK * SPLIT *
* *
dekddehkdhhdekidd
split 2/3 of runoff to south across Bell Road in 2 dip sections
0T DIVERSION

ISTAD PVH40S DIVERSION HYDROGRAPH IDENTIFICATION



wekde

hkk

Skl dehde dededr Wkl drdede Wkl Rkl Wl AR Rl ddw WRR AR RRE AAR RRE SRR Rhdk Add kW dkd bl ek ekl ekl ke Yk delkde dededle Wl deledke bk dedkdk

wedede

PEAK FLOW

DIVERTED FLOW

INFLOW 0.00

0.00

wkk Rh®

DIVERSION HYDROGRAPH

3.00 6.00 24.00
2.00 4.00 16.00
P
ek
PVH40S

TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR
(HR)
(CFS)
12.27 10. 3. 1.
C(INCHES) 1.313 1.469 1.470
(AC-FT) 5. 5. 5.
CUMULATIVE AREA = 0.07 sQ Ml
ok w *wek
HYDROGRAPH AT STATION SPLIT
TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR
(HR)
(CFS)
12.27 5. 1. 0.
CINCHES) 0.656 0.735 0.735
CAC-FT) 2. 3. 3.
CUMULATIVE AREA = 0.07 SQ MI

dedede de de e de v de e e e e de

*

*
*

*

COMBS *
*

ek ddede ki ik

54.00

36.00

fkk

66.63-HR

1.
1.470

kk

66.63-HR

Combine flows at 38th Street & Bell Road

HYDROGRAPH COMBINATION
1COoMP

e

ok

deded

HYDROGRAPH AT STATION COMBS

TIME

6-HR

MAXIMUM AVERAGE FLOW
26-HR T2-HR

2 NUMBER OF HYDROGRAPHS TO COMBINE

dekoke

66.63-HR

96.00

64.00

150.00

100.00

210.00

140.00



+  (CFS) (HR)

(CFS)
+ 420. 12.63 72.
CINCHES) 1.317
(AC-FT) 36.

CUMULATIVE AREA =

20. 7.
1.440 1.443
39. 39.

0.51 sa MI

7.
1.443
39.

ekt kR Wkl Rk KRR WRER hhk RRE ARk RRE BAR Rk Ahd Akl Rk Rdd ddk Rkl ek ek ek dedede ekt drdede e e ek ke ek ek ke dekke

v dovieve dede sk e de vk e de e

13

* *
150 kK * SPLIT *
* *
Wik dedededededededdedede
Split flows @ 38th St. & Bell Road to South and west
DT DIVERSION
ISTAD BR38S DIVERSION HYDROGRAPH IDENTIFICATION
111 INFLOW 0.00 3.00 10.00 25.00 55.00 90.00 140.00 300.00
ba DIVERTED FLOW 0.00 1.00 5.00 14.00 20.00 55.00 105.00 265.00
ek
Rk hkk R hkk dekedk

DIVERSION HYDROGRAPH BR38S

PEAK FLOW TIME

6-HR
+ (CFS) (HR)
(CFS)
+ 385. 12.63 57.
CINCHES) 1.039
(AC-FT) 28.
CUMULATIVE AREA =
R Tk e

MAXIMUM AVERAGE FLOW

24-HR 72-HR
15. 5.
1.082 1.083
29. 29.

0.51 sa MI

dedede

HYDROGRAPH AT STATION SPLIT

PEAK FLOW TIME

6-HR
+ (CFS) (HR)
(CFS)
+ 35. 12.10 15.
CINCHES) 0.278
(AC-FT) 7.

CUMULATIVE AREA =

MAXIMUM AVERAGE FLOW

26-HR 72-HR
5. 2.
0.358 0.359
10. 10.

0.51 sa Mt

66.63-HR

1.083
29.

ke

66.63-HR

2.
0.359
10.

400.00

365.00



dedede dekde Wkt dedkdk Wk Wkl Rkl el Akl Rk ek ekl WRE AR R Rl ekl Rk Rk Wik ek ekt ke ek Wkl ko ek Rl ekl Rk ek ek

Yt e de v e e v e e e e o e
* *
155 KK * RBRPVH * S
* *
dededede dode de de de ik de v e e
Route flows from 38th St. & Bell Rd. to SR-51 & Bell Road

HYDROGRAPH ROUTING DATA

157 RS STORAGE ROUTING
NSTPS 1 NUMBER OF SUBREACHES
1TYp FLOW TYPE OF INITIAL CONDITION
RSVRIC 0.00 INITIAL CONDITION
X 0.00 WORKING R AND D COEFFICIENT

' 158 RC NORMAL DEPTH CHANNEL -
ANL 0.016 LEFT OVERBANK N-VALUE
ANCH 0.016 MAIN CHANNEL N-VALUE
. ANR 0.016 RIGHT OVERBANK N-VALUE
RLNTH 500. REACH LENGTH
SEL 0.0010 ENERGY SLOPE
. ELMAX 0.0 MAX. ELEV. FOR STORAGE/OUTFLOW CALCULATION
..

CROSS-SECTION DATA
=== LEFT OVERBANK === ¢ ==---- MAIN CHANNEL ----<-- + --- RIGHT OVERBANK ---
160 RY ELEVATION 67.00 63.40 63.30 62.80 62.80 63.30 64.00 67.00
159 RX DISTANCE 90.00 100.00 104.90 105.00 132.90 133.00 134.00 144.00

*kk

COMPUTED STORAGE-OUTFLOW-ELEVATION DATA

STORAGE 0.00 0.07 0.1 0.22 0.31 0.39 0.49 0.58 0.68 0.78
OUTFLOW 0.00 6.59 20.75 41.14 68.33 101.52 140.32 184.62 234.39  289.60
ELEVATION 62.80 63.02 63.24 63.46 63.68 63.91 64.13 64.35 64.57 64.79

STORAGE 0.88 0.99 1.10 1.22 1.33 1.46 1.58 1.7 1.84 1.98

OUTFLOW 350.23 416.30  487.83  564.85  647.40 735.52 829.26  928.68 1033.82 1144.76
ELEVATION 65.01 65.23 65.45 65.67 65.89 66.12 66.34 66.56 66.78 67.00

** WARNING *** MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETWEEN 736. T0 1145.
THE ROUTED HYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR OUTFLOWS GREATER THAN PEAK INFLOWS.
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.)

okt el *hd AR sedede

HYDROGRAPH AT STATION  RBRPVH

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 66.63-HR
(CFs)
35. 12.50 15. 5. 2. 2.
CINCHES) 0.277 0.358 0.359 0.359

' (CFS) (HR)
+




(AC-FT) 7. 10. 10. 10.

PEAK STORAGE  TIME MAXIMUM AVERAGE STORAGE
6-HR 24-HR 72-HR 66.63-HR
+ (AC-FT) (HR)
0. 12.30 0. o. 0. 0.
PEAK STAGE TIME MAXIMUM AVERAGE STAGE
6-HR 24-HR 72-HR 66.63-HR
+  (FEET) (HR)
63.40 12.70 63.11 62.91 62.84 62.84

CUMULATIVE AREA = 0.51 sa MI ¢

dedkde Rkl ddkd WK kel RKdw Rdw Rkk hwk Rk Rk kkd Rkd ARk Rk Rk Rk Wkd kdkd Rkl Wk ek sl dekdk Bk ek Wk b ek Rk Rk Rk Rk

e de e v e de vk v oo e de e e

* *
161 KK * SRS51BN *
* *

dededkdedkhhhhh R dded

Runoff from mini-storage lot north of Bell Road, west of 38th Street
Assume retention basins are removed by right turn lane onto SR-51

SUBBASIN RUNOFF DATA

164 BA SUBBASIN CHARACTERISTICS
TAREA 0.02 SUBBASIN AREA

PRECIPITATION DATA

9 PH DEPTHS FOR  O-PERCENT HYPQTHETICAL STORM
cosee HYDRO-35 cecuee  cevencocctsaces TP40 sovececncvacnce, anccoscncee TP-49 ceniene....
5-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR  12-HR 24-HR 2-DAY 4-DAY  7-DAY 10-DAY
0.67 1.31 2.22 2.42 2.56 2.82 3.09 3.37 0.00 0.00 0.00 0.00

STORM AREA = 0.02

165 LG GREEN AND AMPT LOSS RATE
STRTL 0.05 STARTING LOSS
DTH 0.25 MOISTURE DEFICIT
PSIF 3.50 WETTING FRONT SUCTION
XKSAT 0.25 HYDRAULIC CONDUCTIVITY
RTIMP 85.00 PERCENT IMPERVIOUS AREA
166 UC CLARK UNITGRAPH
TC 0.15 TIME OF CONCENTRATION
R 0.25 STORAGE COEFFICIENT

SYNTHETIC ACCUMULATED-AREA VS. TIME CURVE WILL BE USED

tedede

UNIT HYDROGRAPH PARAMETERS
CLARK TC= 0.15 HR, R= 0.25 HR
SNYDER TP= 0.14 HR, cP= 0.42



UNIT HYOROGRAPH
43 END-OF-PERIOD ORDINATES
3. 1. 22. 30. 32. 29. a5. 22. 19. 17.
15. 13. 1. 10. 9. 8. 7. 6. 5. 4.
4. 3. 3. 3. 2. 2. 2. 2. 1. 1.
1. 1. 1. 1. 1. 1. 0. 0. 0. 0.
0. 0. 0. :

' *hk wRR RRE *kk ke

HYDROGRAPH AT STATION  SR51BN

TOTAL RAINFALL =  3.37, TOTAL LOSS =  0.25, TOTAL EXCESS =  3.12
PEAK FLOW  TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR  66.63-HR
(CFS) (HR)
(CFS)
39. 12.20 5. 1. 1. 1.
(INCHES)  2.637 3.101 3.104 3.104 )
CAC-FT) 2. 3. 3. 3.
l CUMULATIVE AREA =  0.02 $Q MI
WhE Rehk KRR AR AR HAR AARE AER IR AR AR wRR R AT AR TRR RR IR Ahw wllr Rl Wkl Rl Rkl RAW kRl WRW KRk kk kk Rk Wk kR
Rededeie ek dk ke ke ke
* *
l 167 KK *  coMsé *
* *
Feve v dde v v v e e de vk
l Conbine flow in Bell Road at SR-51
169 HC HYDROGRAPH COMBINATION
. 1CoMP 2 NUMBER OF HYDROGRAPHS TO COMBINE
£ 123
. E1 13 h*hk *hkk *hw fdhk
HYDROGRAPH AT STATION  COMBS
l PEAK FLOW  TIME MAXIMUM AVERAGE FLOW
6-HR 26-HR 72-HR  66.63-WR

(CFsS) (HR)

CCFS)
3. 12.20 20. 6. 2. 2.
CINCHES) 0.353 0.446 0.449 0.449

+
' (AC-FT) 10. 12. 13. 13.

CUMULATIVE AREA = 0.52 SQ Ml




ek dekk dedk dkde Rhkd Rhk RRER KRk ARk Bk wRR Rhkd Rkk Rk Rk Wkl ARk dkk AR Wkd Rk kd Wk

Yedede e e e e s de e e de e

* *
170 KK * COMB7 *
* *
Yok ddededededkk i dedrd
Combine flow in SR-51 at Bell Road
172 HC HYDROGRAPH COMBINATION ]
1COMP 2 NUMBER OF HYDROGRAPHS TO COMBINE
hkk
dedee L2 1) dedede Wl E 2 1]

HYDROGRAPH AT STATION CcoMs7

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 66.63-HR
+ (CFS) (HR)
(CFS)
+ 241. 12.67 42. 12. 4. 4.
CINCHES) 0.488 0.569 0.571 0.571
(AC-FT) 21. 24. 24. 24.
CUMULATIVE AREA = 0.80 sa MI

KRR Rkdk Rhk AR AhR kR dhkk Wk

wekk Rk

ARE RER ARR KRR AR BER RER AR RRE XY ARR AET ARR ARR BER ARR RRR AR SRR AWR FRE ARR AR SRR Rt Rkd bl ol Rkl Sl el Ak ik

dedede e dededede sk e e e de o

* *
173Kk * RSRS1B * N

* *

dededek ki ki

Route flows from COMB7 @ SR-51 and Bell Road to nr Phelps Rd. & SR-51

- PIPE FLOW

HYDROGRAPH ROUTING DATA

176 RX KINEMATIC WAVE STREAM ROUTING

L 1100. CHANNEL LENGTH
S 0.0033 SLOPE
N 0.012 CHANNEL ROUGHNESS COEFFICIENT

CA 0.00 CONTRIBUTING AREA

SHAPE CIRC CHANNEL SHAPE

L 6.00 BOTTOM WIDTH OR DIAMETER

z 0.00 SIDE SLOPE
NDXMIN 2 MINIMUM NUMBER OF DX INTERVALS

wek

*%% FDKRUT - NEWTON RAPHSON FAILEDFIXED POINT ITERATION USED - ITERATION=

1



COMPUTED KINEMATIC PARAMETERS
' VARIABLE TIME STEP
(DT SHOWN IS A MINIMUM)
ELEMENT ALPHA M T DX PEAK TIME TO VOLUME MAXIMUM
PEAK CELERITY
(MIN) (FT) (CFS) (MIN) (IN) (FPS)

MAIN 5.19 1.25 0.45 366.67 240.61 760.90 0.57 13.97

CONTINUITY SUMMARY (AC-FT) - INFLOW=0.2442E+02 EXCESS=0.0000E+00 OUTFLOW=0.2442E+02 BASIN STORAGE=0.4279E-10 PERCENT ERROR= 0.0

MAIN 5.19 1.25 2.00 239.95  760.00 0.57

ek e ek ek Rk ~

HYDROGRAPH AT STATION RSR518

l INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 66.63-HR
(CFS) (HR)
(CFS)
+ 240. 12.67 42. 12. 4. 4.

CINCHES) 0.489 0.569 0.571 0.571
(AC-FT) 21. 24. 24. 24.

CUMULATIVE AREA = 0.80 sa MI

Skl dedede Redede Wkt ekl Wkl Wkt Wk R kR Rl AR R ek AR kd RRd RRE AR R Rk AR Rk Wk Rk RhR Skl Ak Wk ke ek bk ke

. Ve deve Yo de de e de vk e de e o

* *

177 KK * SR318s *

* *
devededke dedededededke dede de ok

Runoff from SW quad. of 38th Street & Bell Road

SUBBASIN RUNOFF DATA

. 179 BA SUBBASIN CHARACTERISTICS
TAREA 0.03 SUBBASIN AREA

PRECIPITATION DATA

' 9 PH DEPTHS FOR  O-PERCENT HYPOTHETICAL STORM
svess HYDRO-35 esseas eessscsssesssse TP-40 eesvsessassssans sennsassace TP4Y ceveveesoes
l 5-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR  12-HR 24-HR 2-DAY  4&-DAY  7-DAY 10-DAY

0.67 1.3 2.22 2.42 2.56 2.82 3.09 337 0.00 0.00 0.00 0.00

STORM AREA =  0.03




180 LG GREEN AND AMPT LOSS RATE

STRTL 0.20 STARTING LOSS
DTH 0.25 MOISTURE DEFICIT

PSIF 3.50 WMWETTING FRONT SUCTION
XKSAY 0.25 HYDRAULIC CONDUCTIVITY
RTIMP 38.00 PERCENT IMPERVIOUS AREA

181 UC CLARK UNITGRAPH
TC 0.18 TIME OF CONCENTRATION
R 0.17 STORAGE COEFFICIENT
SYNTHETIC ACCUMULATED-AREA VS. TIME CURVE WILL BE USED ¢

ek

UNIT HYOROGRAPH PARAMETERS
CLARK TC= 0.18 HR, R= 0.17 HR
SNYDER TP= 0.16 HR, cP=  0.58

UNIT HYDROGRAPH -
30 END-OF-PERIOD ORDINATES

5. 20. 39. 56. 65. 62. 53. 43. 35. 29. -
24. 20. 16. 13. 1. 9. 7. é. 5. 4.
3. 3. 2. 2. 2. 1. 1. 1. 1. 1.
Yok de whh Tkt *ekR

HYDROGRAPH AT STATION  SR51BS

TOTAL RAINFALL = 3.37, TOTAL LOSS = 1.08, TOTAL EXCESS = 2.29
PEAK FLOW TIME MAXTIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 66.63-HR
+ (CFS) (HR)
(CFs)
+ 71. 12.20 6. 2. 1. 1.
CINCHES) 2.074 2.281 2.282 2.282
(AC-FT) 3. 3. 3. 3.

CUMULATIVE AREA = 0.03 sa Ml

Tk Wk dkk ekl ekl Rl AW KRk R R R R kR ARR AR Rk ke Rk ke Ik dekk ok ek dk ki ki kot kol e ek dokk Wkl Rk

dedededede e dedededede ki

* *
182 KK * DETBAS *
* *
Fevede de ve dedede e dede de ke e ~
Route outflow hydrograph through imaginary basin to account for
City of Phoenix 100-year 2-hour retention policy
oY DIVERSION
1STAD RET?7 DIVERSION HYDROGRAPH IDENTIFICATION

DSTRMX 3.00 MAXIMUM VOLUME TO BE DIVERTED



=
-

(-]
0

dedede

PEAK FLOW

(CFs)

~
-t
.

*dkk

PEAK FLOW

(CFS)

7.

) BN AN BN E . G) OB G = o

INFLOW 0.00
DIVERTED FLOW 0.00
ek dekede

DIVERSION HYDROGRAPH

100.00

100.00

200.00

200.00

wkk

ek

RET7

TIME MAXIMUM AVERAGE FLOW
6-HR 24-WR 72-HR
(HR)
(CFS) :
12.20 6. 2. 1.
CINCHES) 1.949 2.009 2.009
(AC-FT) 3. 3. 3.
CUMULATIVE AREA = 0.03 sa Ml
ke " wekk
HYDROGRAPH AT STATION DETBAS
TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR T2-HR
(HR)
(CFS)
12.80 1. 0. 0.
CINCHES) 0.226 0.273 0.273
(AC-FT) 0. 0. 0.
- CUMULATIVE AREA = 0.03 sa Ml

300.00

300.00

ke

66.63-HR

*kk

66.63-HR

0.
0.273

Rk dkk Rk kil WAR Rhd Rl Rl Rkl ARW Rkl Wk AAR RRR RAW Rk RRE R hdd Akl ek ek ek ke drkde kel okl ke kb ek ke ekl Rk

Redekdevede ek hhdkihd
* *
' 188 KK  *  COMB3 *
* *
Jede v e Je Yo o e e v e e e e .
' Combine flow in SR-51 at Phelps Road

190 HC HYDROGRAPH COMBINATION

2 NUMBER OF HYDROGRAPHS TO COMBINE

l 1coMpP

. deded hdek whk fekd vk

l PEAK FLOW
' (CFS) (HR)

HYDROGRAPH AT STATION CoMB8

MAXIMUM AVERAGE FLOW
24-HR T2-HR

TIME

6-HR 66.63-HR




(CFS)

+ 240. 12.67 43. 12. 5. 5.
CINCHES) 0.479 0.559 0.561 0.561
(AC-FT) 21. 25. a5. 25.

+

CUMULATIVE AREA = 0.83 SQ MI

dekde Fedede Fekk Hkk RhE KR RER KER BER WhE WRR Akd ARd Rk FRR KRR ARE AW Rl ke doled dedede Rkl ekl dedkde dekde ekl dekk e ek dekk Kk wd

dededededodede e dede e de i

* *
191 KK * RSR518 * S
* *

Ve dede vt dede de s d e de de ik

Route flows from COMB8 @ SR-51 and Phelps Road to Paradise Lane & SR-51
- PIPE FLOW

HYDROGRAPH ROUTING DATA

194 RK KINEMATIC WAVE STREAM ROUTING

L 1600. CHANNEL LENGTH
s 0.0033 SLOPE
N 0.012 CHANNEL ROUGHNESS COEFFICIENT
CA 0.00 CONTRIBUTING AREA

SHAPE CIRC CHANNEL SHAPE
WD 6.00 BOTTOM WIDTH OR DIAMETER
Z 0.00 SIDE SLOPE

NDXMIN 2 MINIMUM NUMBER OF DX INTERVALS

*kk

COMPUTED KINEMATIC PARAMETERS
VARIABLE TIME STEP
(DT SHOWN IS A MINIMUM)

ELEMENT ALPHA L 0T DX PEAK TIME TO VOLUME MNAXIMUM
PEAK CELERITY
(HIN) (FT) (CFS) (MIN) (IN) (FPS)
MAIN 5.19 1.25 0.78 533.33 238.14 761.40 0.56 13.96

CONTINUITY SUMMARY (AC-FT) - INFLOW=0.2483E+02 EXCESS=0.0000E+00 OUTFLOW=0.2483E+02 BASIN STORAGE=0.1171E-09 PERCENT ERROR=

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

MAIN 5.19 1.25 2.00 237.17 762.00 0.56
edede whw ik tevek tlvse
HYDROGRAPH AT STATION RSR518
PEAK FLOW TIME MAXIMUM AVERAGE FLOW

6-HR 26-HR 72-HR 66.63-HR
(CFs) (HR)

8.0



(CFS)

., B

43. 12. 5.
CINCHES) 0.479 0.561
(AC-FT) 21. a5. 5.

CUMULATIVE AREA = 0.83 sa MI

Whde Fhk Rkl dedl ekl W Al Wl Akl el Rl R AR AR RR ARE WRE AR RRR ARk WRE Rl Rl el ek el Akl R ARk ke ARk wkk Rk

Wededededededededededede e
* *

SR51PR *
* -

e dede dodede de de de dede e de e
Runoff from NE quad. of SR-51 & Paradise Lane

SUBBASIN RUNQFF DATA
SUBBASIN CHARACTERISTICS
TAREA 0.01 SUBBASIN AREA

PRECIPITATION DATA

DEPTHS FOR  O-PERCENT HYPOTHETICAL STORM
essse HYDRO*35 sevees  cevcvnvcencecae TP40 tuuiicriinnane  cocecacccee TP49 civnnnneens
5-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR  12-HR  24-HR 2-DAY  4-DAY  7-DAY 10-DAY
0.67 1.31 2.22 2.42 2.56 2.82 3.09 3.37 0.00 0.00 0.00 0.00

STORM AREA = 0.01

GREEN AND AMPT LOSS RATE
STRTL 0.20 STARTING LOSS
DTH 0.35 MOISTURE DEFICIT
PSIF 3.50 WETTING FRONT SUCTION
XKSAT 0.25 HYDRAULIC CONDUCTIVITY
RTINP 30.00 PERCENT IMPERVIOUS AREA

CLARK UNITGRAPH
TC 0.15 TIME OF CONCENTRATION
R 0.21 STORAGE COEFFICIENT

SYNTHETIC ACCUMULATED-AREA VS. TIME CURVE WILL BE USED

UNET WYDROGRAPH PARAMETERS
CLARK TC= 0.15 R, R= 0.21 HR
SNYDER TP= 0.14 HR, cP=  0.46

UNIT HYDROGRAPH
36 END-OF-PERIOD ORDINATES
19. 1. 14.
4. 3. 3.
1. 1.




ek Nkk nhk RRw ki

HYDROGRAPH AT STATION  SRS1PR

TOTAL RAINFALL = 3.37, TOTAL LOSS = 1.28, TOTAL EXCESS = 2.09
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 66.63-HR
+ (CFS) (HR)
(CFs)
+ 20. 12.17 2. 1. 0. 9.
C(INCHES) 1.916 2.079 2.080 2.080
(AC-FT) 1. 1. 1. . ¢

CUMULATIVE AREA = 0.01 sa NI

dkd dkd Kkl Rkk RAE Fkk kkk ARR Nkd AR KRR hR Rkl kd Wkl ARR RRE AR kAR Rkk hhk ARk Rk kk dkk Rk kk kkk Wkk ko Rk Rk hk

dededededededek ke dededesdk i
* * .
200 KK * COMBY *
* *
Aededededededededevedededede
Combine flow in SR-51 at Paradise Lane
202 HC HYDROGRAPH COMBINATION
1comp 2 NUMBER OF HYDROGRAPHS TQ COMBINE
dekk
*kk k% Rk whk *dedk
HYDROGRAPH AT STATION COMB9
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-KR 72-HR 66.63-HR
+ (CFS) (HR)
(CFS)
+ 241. 12.70 45. 13. 5. S.
CINCHES) 0.494 0.576 0.577 0.577
(AC-FT) 22. 26. -26. 2_6.
CUMULATIVE AREA = 0.84 sQ NI

dedede dedede Bk ke el el ekl kil el R Rl kR SRl RRE RRE WRR Rdd Rk Rkl Rkl Rkl kil Rk ekl ek Rkl Rk ek el Rl kil ekl kw

et e dedede ok e de de e e
* *
203 KK * RSRS1P * R
* *
e e v de oo de e do v o e e de e
Route flows from:'COMB? @ SR-51 and Paradise Lane to 36th Street Storm Dr



- PIPE FLOW
HYDROGRAPH ROUTING DATA

KINEMATIC WAVE STREAM ROUTING
L 650. CHANNEL LENGTH
S 0.0033 SLOPE
N 0.012 CHANNEL ROUGHNESS COEFFICIENT
CA 0.00 CONTRIBUTING AREA
SHAPE CIRC CHANNEL SHAPE
W 6.00 BOTTOM WIDTH OR DIAMETER
0.00 SIDE SLOPE
2 MNINIMUM NUMBER OF DX INTERVALS

ok
COMPUTED KINEMATIC ‘ PARAMETERS

VARIABLE TIME STEP
(DT SHOWN IS A MINIMUM)

ELEMENT ALPHA DT DX PEAK TIME TO VOLUME MAXIMUM
PEAK CELERITY
(MIN) (FT) (CFS) (MIN) (IN) (FPS)

0.39 216.67  240.09 762.52 0.58 13.98

CONTINUITY SUMMARY (AC-FT) - INFLOW=0.2583E+02 EXCESS=0.0000E+00 OUTFLOW=0.2583E+02 BASIN STORAGE=0.6493E-10 PERCENT ERROR= 0.0

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

238.80 762.00

HYDROGRAPH AT STATION RSR51P

PEAK FLOW MAXIMUM AVERAGE FLOW
24-WR T2-HR
(CFS)
(CFS)
239. 45. 13.
CINCHES) 0.494
(AC-FT) 22. 26.

CUMULATIVE AREA = 0.84 sa Ml

KRR KRE HRR HhR KRR ARE BRE RAR AR AAR ARR kd Rk AR dhd AhR ARR AR SRR KRR AAR AAE BN RRR AR RRR ARR AAR RRT Ik AR Ak hkk

Jededeve e dedede dedededede ke
* *
207 KK % 36thsT *
* *
dedededededede sk dede s o

Runoff from subdivision north of Bell Road in 36th ST.




Concentration point south of Bell Road at proposed inlet on east side
2-yr 24-hour flow to memic COP storm drain capacity

SUBBASIN RUNOFF DATA

212 BA SUBBASIN CHARACTERISTICS
TAREA 0.07 SUBBASIN AREA
PRECIPITATION DATA
211 pH DEPTHS FOR  O-PERCENT HYPOTHETICAL STORM
meeee HYDRO-35 veeeee  sevevevessovene TP-4D civevercencenas  cevuonacnse TP49 coveenencan
5-MIN 15-MIN 60-MIN  2-HR  3-HR  6-HR 12-HR  24-HR 2-DAY 4&-DAY 7-DAY 10-DAY
0.37 0468 110 1.16 1.20 1.27 132 137 0.00 0.00 0.00 0.00
STORM AREA = 0.07
213 LG GREEN AND AMPT LOSS RATE
STRTL 0.23 STARTING LOSS
DTH 0.25 MOISTURE DEFICIT
PSIF 3.50 WETTING FRONT SUCTION )
XKSAT 0.25 HYDRAULIC CONDUCTIVITY
RTIMP 26.90 PERCENT IMPERVIOUS AREA
214 uc CLARK UNITGRAPH
TC 0.33 TIME OF CONCENTRATION
R 0.34 STORAGE COEFFICIENT

SYNTHETIC ACCUMULATED-AREA VS. TIME CURVE WILL BE USED

edede

UNIT HYDROGRAPH PARAMETERS
TC= 0.33 KR, R= 0.34 HR
= 0.30 HR, cp= 0.56

CLARK
SNYDER

UNIT HYDROGRAPH
60 END-OF-PERIOD ORDINATES

3. 1. 22. 36. 50. 6. 76. 83. 88. 87.
82. 74. 67. 61. 55. 50. 4S. 41. 37. 34.
31. 28. 25. 23. 21. 19. 17. 15. 14. 13.
1. 10. 9. 9. 8. 7. 6. 6. 5. 5.
4. 4. 4. 3. 3. 3. 2. 2. 2. 2.
2. 1. 1. 1. 1. 1. 1. 1. 1. 1.
ek e ok [T —

TOTAL RAINFALL =

PEAK FLOW TIME

+ (CFS) (HR)

+ bh4. 12.33

HYDROGRAPH AT STATION  36thST

1.37, TOTAL LOSS =

6-HR
<CFS)
5.
C(INCHES) 0.640

(AC-FT) 2.

CUMULATIVE AREA =

0.70, TOTAL EXCESS =  0.67
MAXIMUM AVERAGE FLOW
24-HR 72-HR  66.63-HR
1. 0. 0.
0.667 0.667 0.667
3. 3. 3.
0.07 sa NI



Rk Rl Wk Wik Wl WkW Wbl b dedrdr el Rkl ekl il A Wl Wl e dekde el ke Wbl ke ek ik ik deik ki dedede el Rk ek ARk Rk

e v de e de dode de de e de e e
* *

R36ths *

* *

n
-t
w
R

e deve v do e ok e de ok de e de e
Route flows from 36th Street south of Bell to SR-51 south of Paradise La
- PIPE FLOMW

HYDROGRAPH ROUTING DATA

KINEMATIC WAVE STREAM ROUTING
L 3250. CHANNEL LENGTH
) 0.0051 SLOPE
N 0.012 CHANNEL ROUGHNESS COEFFICIENT
CA 0.00 CONTRIBUTING AREA
SHAPE CIRC CHANNEL SHAPE
W 3.50 BOTTOM WIDTH OR DIAMETER
2 0.00 SIDE SLOPE
2 MINIMUM NUMBER OF DX INTERVALS

ferk
COMPUTED KINEMATIC PARAMETERS

VARIABLE TIME STEP
(DT SHOWN IS A MINIMUM)

ELEMENT ALPHA M T DX PEAK TIME TO MAXIMUM
PEAK CELERITY
(MIN) (FT) (CFS) (MIN) (FPS)

1.64 1083.33 43.60  742.43 11.00

lCONTlNUlTY SUMMARY (AC-FT) - INFLOW=0.2562E+01 EXCESS=0.0000E+00 OUTFLOW=0.2564E+01 BASIN STORAGE=0.4013E-10 PERCENT ERROR= <-0.1
INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

43.44  742.00 0.67

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR
(CFS) (HR)
(CFS)
43. 12.37 5. 1.

l CINCHES)  0.640
(AC-FT) 2. 3.

. HYDROGRAPH AT STATION R36ths
*

. CUMULATIVE AREA = 0.07 sQ MI




Rkl dedkedk Wk dekhk Rk RkR Whh Sfhk Fdkd wlk Wik el ddked RRdr dkd Wi e ARk Ak ekl Rkl ekl Rk Rk el el el el Ak ek

219 KK

223 BA

222 PH

224 LG

225 uc

KhkRNhhkikkhkid
* *
* 36th *
* *

dededededededededededededede

Runoff ffom 36th Street from Bell to north of Tierra Buena.
50-year flow analysis

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA 0.02 SUBBASIN AREA

PRECIPITATION DATA

DEPTHS FOR  O0-PERCENT HYPOTHETICAL STORM

ecess HIDRO-35 civeee  ceeevvccccscsee TP40 ciececiicnnecee  ceecncannes TP49 Louieaansen

5-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR  12-HR  24-HR  2-DAY  4-DAY
0.67 1.3 2.22 2.42 2.56 2.82 3.09 3.37 0.00 0.00

STORM AREA = 0.02
GREEN AND AMPT LOSS RATE
STRTL 0.15 STARTING LOSS
DTH 0.25 MOISTURE DEFICIT
PSIF 3.50 WETTING FRONT SUCTION
XKSAT 0.25 HYDRAULIC CONDUCTIVITY
RTIMP 40.00 PERCENT IMPERVIOUS AREA
CLARK UNITGRAPH
TC 0.27 TIME OF CONCENTRATION
R 0.55 STORAGE COEFFICIENTY

SYNTHETIC ACCUMULATED-AREA VS. TIME CURVE WILL BE USED

UNIT HYDROGRAPH PARAMETERS
CLARK TC= 0.27 HR, R= 0.55 HR
SNYDER TP= 0.27 HR, cP= 0.37

UNIT HYDROGRAPH
92 END-OF-PERIOD ORDINATES

1. 3. 6. 10. 14. 17. 20. 21.
18. 17. 16. 15. 14. 13. 13. 12.
10. 9. 9. 8. 8. 7. 7. 7.

5. 5. 5. 5. 4. 4. 4. 4.

3. 3. 3. 2. 2. 2. 2. 2.

2. 2. 1. 1. 1. 1. 1. 1.

1. 1. 1. 1. 1. 1. 1. 1.

0. 0. 0. 0. 0. 0. 0. 0.

0. 0. 0. 0. 0. 0. 0. 0.

7-DAY 10-DAY
0.00 0.00
21. 19.
1. 1.
6. 6.
3. 3.
2. 2.
1. 1.
1. 1.
0. 0.
0. 0.

Kokk dekde qkd
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HYDROGRAPH AT STATION 36th

TOTAL RAINFALL = 3.37, TOTAL LOSS = 1.03, TOTAL‘EXCESS =

PEAK FLOW

(CFS)

30.

*kk Fkk hkk

226 KK

PEAK FLOW

+ (CFS)

73.

dkk hkdk hkk

229 KK

TIME MAXIMUM AVERAGE FLOW
24-HR 72-HR
(HR)
(CFS)
12.30
(INCHES)
(AC-FT)

CUMULATIVE AREA = 0.02 sa MI

ARE RRE AR AR KAE Rkk kW AR Wk AR WRR RRkd Wkl bk Ak ek bl ok Rk ke Wk Wk ke dekd ek okl ekl ekl ke ke

Tevsedededede ek e e e
* *
* coMB98 *
* *
.

e de de i % e do e ok e o o e o
Combine flows in 36th Street, west of SR-51

HYDROGRAPH COMBINATION
1coMp 2 NUMBER OF HYDROGRAPHS TO COMBINE

HYDROGRAPH AT STATION  COMB9B

MAXIMUM AVERAGE FLOW
24-HR 72-HR

(CFs)
10.

CINCHES)
(AC-FT) 5.

CUMULATIVE AREA = 0.09 sa MI

ke RRR Rk Rkl RRk R kR RAR Rdd kA AR Rk Rk dRk dkd Wk RRR Skl Rk bk sk dekk Rk kb ekl Rk Ak bk dokk dekk

Pedededededrdedede e dedede e
* *

COMBSC  *
* *

Yoo dedke e dede ok de ok e e e o




Combine flows in SR-51 off-site storm drain south of Paradise Ln.

231 HC HYDROGRAPH COMBINATION
1CoMP 2 NUMBER OF HYDROGRAPHS TO COMBINE
Py
ke ok ok ek Sk

HYDROGRAPH AT STATION  COMB9C

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR - 72-HR 66.63-iR  °
+ (CFS) (HR)
(CFS)
+ 282. 12.70 55. 16. 6. 6.
(INCHES) 0.544 0.625 0.627 0.627
(AC-FT) 27. 31. 31. 31.

CUMULATIVE AREA = 0.93 sa MI

dekede dekd Rhk dekd ddd wikk Rk ddkw AR wled Rl kR AW AR el Rkt Rk Rkl Rkl okl ekl dekde Wl el el Rkl ek ke deedl ke ekl okl ek

ek dede e v de e dededede e e

* *
232 KK * RSRS1P * R
* *

dededededededede dede vk e de
Route flows from COMB9B @ SR-51 and Paradise Lane to Tierra Buena & SR-5
- PIPE FLOW

HYDROGRAPH ROUTING DATA

235 RK KINEMATIC WAVE STREAM ROUTING

L 800. CHANNEL LENGTH
s 0.0033 SLOPE
N 0.012 CHANNEL ROUGHNESS COEFFICIENT
cA 0.00 CONTRIBUTING AREA

SHAPE CIRC CHANNEL SHAPE
w 6.00 BOTTOM WIDTH OR DIAMETER
z 0.00 SIDE SLOPE

NDXMIN 2 MINIMUM NUMBER OF DX INTERVALS

sk

%¥¥ EDKRUT WARNING TIME STEP CALCULATION FAILED TO CONVERGE. STABILITY PROBLEMS MAY RESULT

COMPUTED KINEMATIC PARAMETERS
VARIABLE TIME STEP
(DT SHOWN IS A NINIMUM)

ELEMENT ALPHA N D) DX PEAK TIME TO VOLUME MAXTMUM
PEAK CELERITY
(MIN) (FT) (CFS) (MIN) (1IN (FPS)



. MAIN 5.19 1.25 0.43  266.67  280.71 762.77 0.63 14.42

lCONTlNUITY SUMMARY (AC-FT) - INFLOW=0.3123E+02 EXCESS=0.0000E+00 OUTFLOW=0.3123E+02 BASIN STORAGE=0.1128E-09 PERCENT ERROR= 0.0
. INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

277.76  762.00

HYDROGRAPH AT STATION  RSR51P

PEAK FLOMW MAXIMUM AVERAGE FLOW
24-HR 72-HR 66.63-HR
(CFS)
(CFS)
278, 55. 16.
(INCHES) 0.544 0.625
(AC-FT) 27. 31.'

CUMULATIVE AREA = 0.93 sa Mt

Sk dRw dedede dedtdlk Wik ikl Rl dewde drdkdt drdde kot ikl Sk ok skl ek ke Ak Rk ik bk ki Rk ke delkd ok ek kb ek ek ke Rk

dededededk devede etk et ook
* *

*  BUEN37 *
* *

&
R

dedededededededwrdede de ek

Runoff from NE quad. of SR-51 & Tierra Buena
SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA 0.08 SUBBASIN AREA

PRECIPITATION DATA

DEPTHS FOR  0-PERCENT HYPOTHETICAL STORM
ssees HYDRO-I5 .eveee  coevvecccaccnee TP40 ccoeeeavscncans  cecveseccns TP=49 Lancaiaaaeas
5-MIN 15-MIN 60-MIN 2-KR 3-HR 6-HR  12-HR  24-HR 2-DAY 4-DAY  7-DAY 10-DAY
0.67 1.3 2.22 2.42 2.56 2.82 3.09 3.37 0.00 0.00 0.00 0.00

STORM AREA = 0.08

GREEN AND AMPT LOSS RATE
STRTL 0.20 STARTING LOSS
OTH 0.25 MOISTURE DEFICIT
PSIF 3.50 WETTING FRONT SUCTION
XKSAT 0.25 HYDRAULIC CONDUCTIVITY
RTINP 26.00 PERCENT IMPERVIOUS AREA

CLARK UNITGRAPH




TC 0.34 TIME OF CONCENTRATION
R 0.34 STORAGE COEFFICIENT

SYNTHETIC ACCUMULATED-AREA VS. TIME CURVE WILL BE USED

ks

UNIT HYDROGRAPH PARAMETERS

CLARK TC= 0.34 HR, R= 0.34 HR
SNYDER TP= 0.31 KR, cP=  0.57
URIT HYDROGRAPH
60 END-OF-PERIOD ORDINATES *

3. 12. 264, 39. 54. 70. 83. 93. 98. 99.
9. 86. 78. 70. 64. 58. 52. 48. 43. 39.
35. 32. 29. 26. 26. 22. 20. 18. 16. 15.
13. 12. 1. 10. 9. 8. 7. 7. 6. 5.

5. 5. 4. 4. 3. 3. 3. 3. 2. 2.

2. 2. 2. 1. 1. 1. 1. 1. 1. 1.

ko ok ek Yol ' Hekek

HYDROGRAPH AT STATION  BUEN37

TOTAL RAINFALL = 3.37, TOTAL LOSS = 1.29, TOTAL EXCESS = 2.08
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 66.63-HR
+ (CFS) (HR)
(CFS)
+ 134. 12.33 17. 5. 2. 2.
CINCHES) 1.931 2.073 2.074 2.074
(AC-FT) 8. 9. 9. 9.
CUMULATIVE AREA = 0.08 sa M1

dedede dedede ek dedkde Rkl Rkl Wk Rddk Wkl Rkl Witk Rk Wk Rl kel el Rk sk Wl Wk ekt i Rkl ki dekdr ek Wl dekdle el Wk ke dekeke kP

dede vk vk v de e etk de e e e de
* *
242 KK * DIVBUE * N37
* *
e de v e e W e v de e dr e )
Divert Tierra Buia Flows into existing 36th Street Storm Drain
DT DIVERSION
ISTAD 36thSD DIVERSION HYDROGRAPH IDENTIFICATION

DI INFLOW 0.00 100.00 200.00 300.00
pa DIVERTED FLOW 0.00 100.00 200.00 300.00

*k*

*kd

wkk

ke

ke

wkk



' DIVERSION HYDROGRAPH  36thsD
PEAK FLOW - MAXIMUM AVERAGE FLOW
l 24-HR 72-HR
+  (CFS)
(CFS)
' 134. 17.
(INCHES)  1.931
(AC-FT) 8.

CUMULATIVE AREA =

HYDROGRAPH AT STATION DIVBUE

24-HR 72-HR
(CFS)
(CFS)
0. 0.
CINCHES) 0.600
(AC-FT) 0.

l PEAK FLOW MAXIMUM AVERAGE FLOW
+

CUMULATIVE AREA = 0.08 sa MI

RRE WRR Tk kR KRR WK Rk kel KRR WRW KR RRR AR KR ARk Ak ke Rk Rk Aok dekk ekl ke Rkl Ak kb ke ekl Rk kkk Ak ke kdd

e e v o e e e de e e e de de e

* *
247 XK * COMB10 *
Combine flow in SR-51 at Tierra Buena

249 HC HYDROGRAPH COMBINATION
1COMP 2 NUMBER OF HYDROGRAPHS TGO COMBINE

HYDROGRAPH AT STATION COMB10

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
24-HR 72-HR

* *®
Fedededede ek dedr ke dedek ok

+ (CFS) (HR)
(CFS)
278. 12.70 55. 16.
CINCHES) 0.500 0.575
(AC-FT) a7. 3.

' CUMULATIVE AREA = 1.02 sa M1




dekk KRR Rhk AR AER AR KRR RAK ARk FRR FAR AR AR AR ARk ARk Rkl Rk RRR ARk RRR Rk KA Ak AR ek dedkr ek dedk ek ke ek e

Tekdediohkkidok
* *
250 KK *  RBUEN3 * 7
* *
dededededededode e dedede e
Route flows from COMB10 @ SR-51 and Tierra Buena to Greenway & SR-51
- PIPE FLOW

HYDROGRAPH ROUTING DATA

253 RK KINEMATIC WAVE STREAM ROUTING

L 1350. CHANNEL LENGTH
S 0.0033 SLOPE
N 0.012 CHANNEL ROUGHNESS COEFFICIENT

CA 0.00 CONTRIBUTING AREA

SHAPE CIRC CHANNEL SHAPE -

WD 6.50 BOTTOM WIDTH OR DIAMETER

Z 0.00 SIDE SLOPE
NDXMIN 2 MINIMUM NUMBER OF DX INTERVALS

tedede

COMPUTED KINEMATIC PARAMETERS
VARIABLE TIME STEP
(DT SHOWN IS A MINIMUM)

ELEMENT ALPHA N o7 DX PEAK TIME TO VOLUME MAXIMUM
PEAK CELERITY
(MIN) (FT) (CFS) (MIN) (IN) (FPS)
MAIN 5.26 1.25 0.65 450.00 277.43 763.61 0.58 14.53

CONTINUITY SUMMARY (AC-FT) - INFLOW=0.3123E+02 EXCESS=0.0000E+00 OUTFLOW=0.3123E+02 BASIN STORAGE=0.2207E-09 PERCENT ERROR= 0.0

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

MAIN 5.26 1.25 2.00 277.18  764.00 0.58

*hw Wk R k% *ekk

HYDROGRAPH AT STATION  RBUEN3

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 66.63-HR
+ (CFS) (HR)
(CFS)
+ 277, 12.73 55. 16. 6. 6.
CINCHES) 0.500 0.575 0.576 0.576
(AC-FT) 7. 31. . 31.

CUMULATIVE AREA = 1.02 sa MI



ke Wk kdede Fokdk kil WAk Rkl Rk RRR Rkk Rk ek ARR RRk AR Rkl Rkk RRR Akl WdW IRl Rkd Ak hkd Rdd R wkd Wk dkd Ak ek ek hdkk

ded g dede dede s dede dedede e
* *
254 KK *  BR4ONE *
* »
dedededededededededo ke dede i

Runoff from development east of 40th Street, north of Bell Road
SUBBASIN RUNOFF DATA

. SUBBASIN CHARACTERISTICS
TAREA 0.08 SUBBASIN AREA

PRECIPITATION DATA

DEPTHS FOR  0-PERCENT HYPOTHETICAL STORM
eeess HDRO®35 tovier  covcsncccacacne TP40 tiuieiecianecee  veveeocenns TP49 civainnnnns
5-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR  12-HR 24-HR 2-DAY  4-DAY 7-DAY 10-DAY
0.67 1.31 2.22 2.42 2.56 2.82 3.09 3.37 0.00 0.00 0.00 0.00

STORM AREA = 0.08

GREEN AND AMPT LOSS RATE
STRTL 0.20 STARTING LOSS
DTH 0.25 NOISTURE DEFICIT
PSIF 3.50 WETTING FRONT SUCTION
XKSAT 0.25 HYDRAULIC CONDUCTIVITY
RTINP 50.00 PERCENT IMPERVIOUS AREA

CLARK UNITGRAPH
TC 0.28 TIME OF CONCENTRATION

R 0.28 STORAGE COEFFICIENT

N
vt
(-]
8

SYNTHETIC ACCUMULATED-AREA VS. TIME CURVE WILL BE USED

UNIT HYDROGRAPH PARAMETERS
CLARK TC= 0.28 HR, R= 0.28 HR
SNYDER TP= 0.25 HR, cP= 0.57

UNIT HYDROGRAPH
49 END-OF-PERIOD ORDINATES
86. 106. 118.
59. 52. 46.
18. 16. 14.
5. 5. 4.
2. 1. 1.

HYDROGRAPH AT STATION  BR4ONE
TOTAL RAINFALL = 3.37, TOTAL LOSS = 0.87, TOTAL EXCESS = 2.50

PEAK FLOW TIME MAXIMUM AVERAGE FLOW




+ (CFS)

+ 163.

il khd Sekde dhekd ARE KA RRE KRR WRl kR dekk AkR ARk AAR RAR ARR Rkd AAR KRR Rk Rk TRl ARE ke wd

259 KK

DT

DI

oQ

sedkede

PEAK FLOW

+ (CFS)

wkk

PEAK FLOW

+ (CFS)

+ 74.

(HR)
(CFS)

12.27
(INCHES)
(AC-FT)

6-HR

20.
2.214
10.

CUMULATIVE AREA =

e e dededede dedede e e e o

* *

* DETBAS *
* *

dededededededededededede ek

DIVERSION
ISTAD
DSTRMX

INFLOW

DIVERTED FLOW

hkk

24-HR 72-HR 66.63-HR

6. 2. 2.
2.487 2.489 2.489
. 1. 1.

0.08 sa MI

Route outflow hydrograph through imaginary basin to account for
City of Phoenix 100-year 2-hour retention policy

RETS
8.00

0.00

0.00

*hk

DIVERSION HYDROGRAPH IDENTIFICATION
MAXIMUM VOLUME TO BE DIVERTED

100.00 200.00 300.00

100.00 200.00 300.00

fedede

*hk *kk

DIVERSION HYDROGRAPH RETS

6-HR

15.
1.712
8.

CUMULATIVE AREA =

MAXIMUM AVERAGE FLOW

24-HR 72-HR 66.63-HR
4. 1. 1.
1.786 1.786 1.786
8. 8. 8.
0.08 sa M
ik fkd

HYDROGRAPH AT STATION DETBAS

TIME
CHR)
(CFS)
12.27
(INCHES)
(AC-FT)
Sk
TIME
(HR)
(CFS)
12.67
(INCHES)

C(AC-FT)

6-HR

6.
0.636

MAXIMUM AVERAGE FLOMW

24-HR 72-HR 66.63-HR
2. 1. 1.
0.703 0.703 0.703
3. 3. 3.

hkk Rk Rhkk kkdk Rhkk hhkk dkk Rk



CUMULATIVE AREA = 0.08 sQ MI

dedede dedede Bkl sk dekde ik il Wtk Wkl ekl ekl i ek AR AR ek sk bkl Rk Wkt ek ek dedele ek dedkdk dededk dedkdb ek gk drkde ek ke sk

dededededededkededed dede o e
* *

SPLIT *
* *

Rk deded ek dededk ke ¢

Split flows @ 40th St. & Bell Road to South and west

DIVERSION
ISTAD BR40S DIVERSION HYDROGRAPH IDENTIFICATION

INFLOW 0.00 5.00 10.00 25.00 40.00 85.00 150.00 200.00

DIVERTED FLOW 0.00 0.00 5.00 10,00 15.00 28.00 45.00 60,00 _

DIVERSION HYDROGRAPH BR40S

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
24-HR 72-HR
(CFS) (HR)
(CFS)
5. 12.67 2.
CINCHES) 0.180
(AC-FT) 1.

G WU B S N G AaE . = Gn e

CUMULATIVE AREA =

HYDROGRAPH AT STATION SPLIT

l PEAK FLOW TIME MAXIMUM AVERAGE FLOW
26-HR 72-HR
+ (CFS) (HR)

(CFS)
49. 12.67 4.

C(INCHES)

' (AC-FT) 2.

CUMULATIVE AREA =

l*** dedl Rk Rkk Wkl Whd RRR Rdd ARk Rdk ARk AR Rk Whd Rkl RRw Ak Wkl Ak Rkl gkl ek Akl Rk dekd Rk ek Akd Whdk Rk dlkk Ak dkok

Fedededede dedede e d ek ke




270 KK * RBR4ON *  E
* *
KRk deded ki dehdd
Route flow from 40th St. & Bell to 38th & Bell Road
HYDROGRAPH ROUTING DATA
272 RS STORAGE ROUTING
NSTPS 3 NUMBER OF SUBREACHES
1TYp FLOW TYPE OF INITIAL CONDITION
RSVRIC 0.00 INITIAL CONDITION
X 0.00 WORKING R AND D COEFFICIENT 4
273 RC NORMAL DEPTH CHANNEL
ANL 0.016 LEFT OVERBANK N-VALUE
ANCH 0.016 MAIN CHANNEL N-VALUE
ANR 0.016 RIGHT OVERBANK N-VALUE
RUNTH 1350. REACH LENGTH
SEL 0.0025 ENERGY SLOPE
ELMAX 0.0 MAX. ELEV. FOR STORAGE/OUTFLOW CALCULATION R
CROSS-SECTION DATA
=== LEFT OVERBANK <=~ + ====-- MAIN CHANNEL -==<--- + --- RIGHT OVERBANK ---
275 RY ELEVATION 66.87 66.77 66.27 65.83 66.37 66.87 66.87 66.87
274 RX DISTANCE 99.00 99.50 100.00 125.00 202.70 203.20 221.20 239.20
dedede
COMPUTED STORAGE-OUTFLOW-ELEVATION DATA
STORAGE 0.00 0.01 0.04 0.08 . 0.15 0.23 0.34 0.46 0.60 0.75
OUTFLOW 0.00 0.13 0.81 2.38 5.13 9.29 15.11 22.79 32.54 45.23
ELEVATION 65.83 65.88 65.94 65.99 66.05 66.10 66.16 66.21 66.27 66.32
STORAGE 0.92 1.10 1.27 1.45 1.62 1.80 1.97 2.15 2.32 2.50
OUTFLOW 60.58 80.82 103.33 128.00 154.74 183.47 214.14 246.67 281.00 317.12
ELEVATION 66.38 66.43 66.49 66.54 66.60 66.65 66.71 66.76 66.82 66.87
dedede dedkede driede Skl wededke
HYDROGRAPH AT STATION  RBR4ON
PEAK FLOW TIME ) MAXIMUM AVERAGE FLOW
6-HR 24-HR T2-HR 66.63-HR
+ (CFS) CHR)
C(CFS)
+ 28. 12.93 4. 1. 0. 0.
CINCHES) 0.449 0.523 0.523 0.523
(AC-FT) 2. 2. 2. 2.
PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE
6-HR 24-HR 72-HR 66.63-HR
+ (AC-FT) CHR) '
0. 12.93 0. 0. 0. 0.
PEAK STAGE TIME MAXIMUM AVERAGE STAGE
6-HR 24-HR 72-HR 66.63-HR
+  (FEET) (HR)




66.26  12.93 66.00 65.90 65.85

CUMULATIVE AREA = 0.08 sa Ml

hhd Wkl Rkl Wk Whkw RRR kAW Wl RRR AR AR RRd BRI BRI BRR kW Rl AR Rkl Wkl Sk ek el bl kil ke bk ek ek ekl sk ke Wk

dededededededededede ek o

* *

276 KK * RETHYD *
* *

Jedede e o de e e e dr e de e o

Retrieve diverted hydrograph from Paradise Valley High School @ Bell Rd

RETRIEVE DIVERSION HYDROGRAPH
ISTAD PVH40S DIVERSION HYDROGRAPH IDENTIFICATION

HYDROGRAPH AT STATION  RETHYD

MAXIMUM AVERAGE FLOW
24-HR 72-HR

(CFS)

l 278 DR
>

10. 3.
C(INCHES) 1.063
(AC-FT) 5. 5.

CUMULATIVE AREA = 0.00 sa MI

Al ik dhkd AR RAW ARW R RAR wRE wdd kdd ke Rl R RE AW Wkd ek AR Rl Wkl Rkl Wkl Wkl ARl Rkl Rkd Rdkd Rk ke hkk dkk Rkd

deve de ve v e e e de v e e ke
%* *
29K *  CcoMB11 *
* *
e e e de de e e de de de de de de e

Combine flows at Bell Road and 38th Street, south side of Bell Road

HYDROGRAPH COMBINATION
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE

HYDROGRAPH AT STATION CcoMB11

MAXIMUM AVERAGE FLOW
24-HR 72-HR 66.63-HR




+ (CFS) (HR)

(CFS)
+ 93. 12.27 13. 4. 1. 1.
CINCHES) 1.463 1.708 B PY 4 5] 1.713
(AC-FT) 7. 8. 8. 8.

CUMULATIVE AREA = 0.08 sa MI

Rk RRk Wk dedek KRR Rhk RRR Rl Rkl Rkl Walkdr bl AW el Rl kd Rk ke ke ek ek kel ki dedkede ekl dedde el el ek ek ke Skl ek

e

Fedededevedededededede e de e
* *
282 KK * RETHYD *
* *
Yededededode v e de de e de e o
Retrieve diverted hydrograph from 38th St. & Bell Road
284 DR RETRIEVE DIVERSION HYDROGRAPH )
ISTAD BR38S DIVERSION HYDROGRAPH IDENTIFICATION
kk
*kk Rk . kR *hk wkde

HYDROGRAPH AT STATION  RETHYD

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 66.63-HR
+  (CFS) (HR)
(CFS)
+ 385. 12.63 57. 15. 5. 5.
CINCHES) 6.259 6.521 6.525 6.525
CAC-FT) 28. 29. 29. 29. i

CUMULATIVE AREA = 0.00 sa NI

*hR KWK ARE KRR KXR ARE ARE RAR AR ARR AR ARE FAR RRR KER AR AEX ARR AR FRd k. Rk kdd ARk KAk Rhl ddk Tk dkk wkk hkd kdkk %

Weh N R ded ik ke dkd

* *
285 KK * COMB12 *

* *

e e v e e g v e e e e de o

Combine flows in 38th Street, south of Bell Road
287 HC HYDROGRAPH COMBINATION
1coMP 2 NUMBER OF HYDROGRAPHS TG COMBINE

ek *kk fekedk fhd *edkek



I HYDROGRAPH AT STATION COMB12

PEAK FLOW MAXIMUM AVERAGE FLOW
24-HR 72-HR
+  (CFS)
(CFS)
418. 70. 19.
(INCHES) 7.720
(AC-FT) 35. 37.

CUMULATIVE AREA = 0.08 sa M1

Whk KRk hkd ki Kk KAk AW Rk Rkl dkd kW kld ki Rl deld Rkl Rkl Rk Ak Rl ke ek ekl ke ek Sk dekab ke Wk ek Rkl ko ek

RARRFRARRARRIRE
o* *
288 KK * RBR38S *

* *

Feded e de ek dr ke
Route diverted hydrograph BR38S south in 38th Street to Paradise Lane
Adjust depth by increasing end point elevations to allow for high
peak flow in 38th Street. Increase from 46.63, 0.0; 46.38, 15.0 to
50.0, 0.0; 46.6, 1.0 and 46.29,57.0; 46.55, 67.0; to 46.5, 66.0, 50.0

HYDROGRAPH ROUTING DATA

STORAGE ROUTING
NSTPS 5 NUMBER OF SUBREACHES
ITYp FLOW TYPE OF INITIAL CONDITION
RSVRIC 0.00 INITIAL CONDITION
X 0.00 WORKING R AND D COEFFICIENT

NORMAL DEPTH CHANNEL
ANL 0.016 LEFT OVERBANK N-VALUE
ANCH - 0.016 MAIN CHANNEL N-VALUE
ANR 0.016 RIGHT OVERBANK N-VALUE
RLNTH 2640. REACH LENGTH
SEL 0.0064 ENERGY SLOPE
ELMAX 0.0 MAX. ELEV. FOR STORAGE/OUTFLOW CALCULATION

CROSS-SECTION DATA
=== LEFT OVERBANK --- + ---=-- MAIN CHANNEL + === RIGHT OVERBANK ---
ELEVATION 50.00 46.60 46.23 45.80 45.77 46.26 46.50 50.00
DISTANCE 0.00 1.00 19.50 20.00 52.00 52.50 66.00 67.00

COMPUTED STORAGE-OUTFLOW-ELEVATION DATA

STORAGE 0.00 0.85 1.41 2.24 3.12 4.00 4.88 5.77 6.65
OQUTFLOW 0.00 58.36 120.91 218.24  352.43 515.74  705.09 918.34  1153.89
ELEVATION 45.77 46.22 46.44 46.66 46.88 47.11 47.33 47.55 47.77

STORAGE 7.54 9.32 10.21 1M.1 12.00 12.90 13.80 14.70 15.61
OUTFLOW 1410.43 1982.40 2296.13 :627.39 2975.58 3340.15 3720.59 4116.47 4527.37
ELEVATION 48.00 48.44 48.66 48.89 49.11 49.33 49.55 49.78 50.00




*x UARNING *** MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETWEEN 218. 10 4527.
' THE ROUTED HYDROGRAPK SHOULD BE EXAMINED FOR OSCILLATIONS OR OUTFLOWS GREATER THAN PEAK INFLOWS.
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.)

wkk ok RN *k® *hk
HYDROGRAPH AT STATION  RBR38S
PEAK FLOW TIME NAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 66.63-HR
+  (CFS) C(HR) ¢
(CFS)
+ 408. 12.70 70. 19. 7. 7.
(INCHES) 7.720 8.229 8.239 8.239
(AC-FT) 35. 37. 37. 37.
PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE
6-HR 24-HR 72-HR 66.63-HR
+ (AC-FT) (HR) -
1. 12.70 0. 0. 0. 0.
PEAK STAGE TIME MAXIMUM AVERAGE STAGE
6-HR 24-HR 72-HR 66.63-HR
+  (FEET) (HR)
46.96 12.70 46.10 45.87 45.81 45.81
CUMULATIVE AREA = 0.08 sa MI

dedede dedede Redl Ak Wkl Rdkde KRR Addr Rhw Ak AAw Rkl KRR AR ARk Wkd RRw Rk RRR Rl Rkl e dedede Al ekl el el ekl R Rk ek ek e

RhRARRRERRRRRR

* *

297 KK *  PDLN38 *
* *
Rkkeddkkhkdiddd
Runoff from NE quad. of 38th Street & Paradise Lane
SUBBASIN RUNOFF DATA
299 BA SUBBASIN CHARACTERISTICS
TAREA 0.14 SUBBASIN AREA
PRECIPITATION DATA
238 PH DEPTHS FOR  O-PERCENT HYPOTHETICAL STORM
eaces HYDRO-35 ..ceee  ceveccccnccccee TP-40 coverievaneccee  sscecccnnes TP-49 ..cveveen..
S-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR  12-HR  24-HR  2-DAY  4-DAY  7-DAY 10-DAY
0.67 1.3 2.22 2.42 2.56 2.82 3.09 3.3 0.00 0.00 0.00 0.00
STORM AREA = 0.1
300 LG GREEN AND AMPT LOSS RATE

STRTL
DTH

0.20 STARTING LOSS
0.26 MOISTURE DEFICIT



PSIF 3.80 METTING FRONT SUCTION
XKSAT 0.54 HYDRAULIC CONDUCTIVITY
RTIMP 31.00 PERCENT IMPERVIOUS AREA

301 uc CLARK UNITGRAPH
: TC 0.24 TIME OF CONCENTRATION
R 0.11 STORAGE COEFFICIENT

SYNTHETIC ACCUMULATED-AREA VS. TIME CURVE WILL BE USED

fkk

UNIT HYDROGRAPH PARAMETERS *
CLARK TC= 0.24 HR, R= 0.11 HR
SNYDER TP= 0.19 HR, cP= 0.77

UNIT HYDROGRAPH
22 END-OF-PERIOD ORDINATES
173. 257. 321. 349. 337. 282. 210.
é2. 46. 34. 25. 18. 13. 10.

HYDROGRAPH AT STATION  PDLN38
TOTAL RAINFALL = 3.37, TOTAL LOSS = 1.50, TOTAL EXCESS =

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
24-HR 72-HR
(CFS) (HR)
(CFS)
347. 12.20 a5. 7. 2.
C(INCHES) 1.859
(AC-FT) 12. 13. 13.

CUMULATIVE AREA = 0.14 sa M

dkde dekde dedd dkd Rhd AAR AR BT BRE Ahd RRE RRR kR Rl RRw RRd RRR Rl Akl Rl Wkl AR Rk Rkl Rk Rk Rl Rk ek R ek Rk ke

KR h R Rk hk kil
* *
DETBAS *
* *
dedededew ek d e
Route outflow hydrograph through imaginary basin to account for
City of Phoenix 100-year 2-hour retention policy

DIVERSION »
ISTAD DIVERSION HYDROGRAPH IDENTIFICATION
DSTRMX MAXIMUM VOLUME TO BE DIVERTED
INFLOW 100.00 200.00 300.00

DIVERTED FLOW 100.00  200.00  30C.00




kR dedede Rhk wkk wrkk

DIVERSION HYDROGRAPH RET8

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 66.63-HR
+ (CFS) (HR)
(CFS)
+ 347. 12.20 15. 4. 1. 1.
(INCHES) 1.059 1.103 1.103 1.103
(AC-FT) 8. 8. 8. 8.

CUMULATIVE AREA = 0.14 sa NI

RRw ek wkw hhek *kw

HYDROGRAPH AT STATION DETBAS

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-KR 24-HR T2-HR 66.63-HR
+ (CFS) C(HR)
(CFS)
+ 270. 12.30 10. 3. 1. 1.
CINCHES) 0.713 0.756 0.756 0.756
(AC-FT) 5. 5. 5. 5.
CUMULATIVE AREA = 0.14 sa MI

dkdkde Redkd Wk dedkd Rk dekd Rkl Rkw Rkl Rkl Wl ekl dedrlk ekl ke ekl el ks ekt kel ek dedeak ke ek dedkd ek ekt ekl Rl ek dkk Rk k.

dededede dodede ok etk e de e ¢
* *
308 KK * COMB13 *
* *
o e de d e e v e e e e e e e
Combine flows at Paradise Lane and 38th Street
310 HC HYDROGRAPH COMBINATION
1comp 2 NUMBER OF HYDROGRAPHS TO COMBINE
e
Rk ek e 7] ’ wkk
HYDROGRAPH AT STATION COMB13
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 66.63-HR
+ (CFS) CHR)
(CFS)
+ 511. 12.43 80. 21. - 8. 8.
CINCHES) - 3.381 3.609. 3.613 3.613

(AC-FT) 40. 42. 42. 42.



'l*** RAR AR Whd HAR KRR AR KRR REE BRER RRR RRR ARR AAT ARR Rk ARk AR AAR AR ARE AR AR Fhd Rdk ARRr AR AR AR KRR RRE dokde Rhk

CUMULATIVE AREA = 0.22 sQ MI

RhhRhhhhhhhhkdk
* *

RPDLN3 *
> *

Pedeve e dede e dede v e e ek

Route combined hydrograph PDLN38 south in 38th Street to Greenway Road
Adjust depth by increasing end point elevations to allow for high

peak flow in 38th Street. Increase from 46.63, 0.0; 46.38, 15.0 to
50.0, 0.0; 46.6, 1.0 and 46.29,57.0; 46.55, 67.0; to 46.5, 66.0, 50.0

HYDROGRAPH ROUTING DATA

STORAGE ROUTING
NSTPS 5 NUMBER OF SUBREACHES
1Typ FLOW TYPE OF INITIAL CONDITION
RSWVRIC 0.00 INITIAL CONDITION
X 0.00 WORKING R AND D COEFFICIENT

NORMAL DEPTH CHANNEL
ANL 0.016 LEFT OVERBANK N-VALUE
ANCH 0.016 MAIN CHANNEL N-VALUE
ANR 0.016 RIGHT OVERBANK N-VALUE
RLNTH 2640. REACH LENGTH
SEL 0.0048 ENERGY SLOPE ]
ELMAX 0.0 MAX. ELEV. FOR STORAGE/QUTFLOW CALCULATION

CROSS-SECTION DATA
=== LEFT OVERBANK -=-- + MAIN CHANNEL 4 -=- RIGHT OVERBANK =~--
ELEVATION 50.00 46.60 46.23 45.80 45.77 46.26 46.50 50.00
DISTANCE 0.00 1.00 19.50 20.00 52.00 52.50 66.00 67.00

COMPUTED STORAGE-OUTFLOW-ELEVATION DATA

STORAGE 0.00 0.41 0.85 1.41 2.24 3.12 4.00 4.88 5.77 6.65
OUTFLOW 0.00 15.02 50.54 104.71 189.00  305.22 446.65 610.62 795.31 999.30
ELEVATION 45.77 45.99 46.22 46.44 46.66 46.88 47.11 47.33 47.55 47.77

STORAGE 7.54 8.43 9.32 10.21 1.1 12.00 12.90 13.80 14.70 15.61
OUTFLOW 1221.47 1460.91 1716.81 1988.50 2275.39 2576.93 2892.65 3222.13 3564.97 3920.82
ELEVATION 48.00 48.22 48.44 48.66 48.89 49.11 49.33 49.55 49.78 50.00

*k% YARNING *** MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETWEEN 305. 10 3921.
THE ROUTED HYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR OUTFLOWS GREATER THAN PEAK INFLOWS.
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.)

HYDROGRAPH AT STATION  RPDLN3




PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 66.63-HR
+  (CF$) (HR)
CCFS)
+ 513. 12.43 80, 21. 8. 8.
CINCHES) 3.381 3.609 3.613 3.613
(AC-FT) 40. 42. 42. 42.
PEAK STORAGE  TIME MAXIMUM AVERAGE STORAGE
6-HR 24-HR 72-#R 66.63-HR
+ (AC-FT) (HR)
1. 12.43 0. 0. 0. 0. -
PEAK STAGE TIME MAXIMUM AVERAGE STAGE
6-HR 24-KR 72-HR 66.63-HR -
+  (FEET) (HR)
47.20 12.43 46.15 45.89 45.81 45.81
CUMULATIVE AREA = 0.22 sa MI )

dededk el R dededr el dedkede dededr ke Wedede dedkdl dededr ededr ekl vkl e et e Wik kil etk b Wkl dedede el ek el dededle el e ek Rk el

Rk dedek dedededede ek

* *
320 xx * GRWY38 *
* *

dededede R dede s de sk e sk o ok

Runoff from NE quad. of 38th Street & Greenway Road

SUBBASIN RUNOFF DATA

322 BA SUBBASIN CHARACTERISTICS
TAREA 0.12 SUBBASIN AREA
PRECIPITATION DATA
238 PH DEPTHS FOR  O-PERCENT HYPOTHETICAL STORM
vesee HYDRO™35 veveve  vevecencencccee TP40 cevcencereerone  eccecsevens TP49 cevevennnnn
S-MIN 15-MIN 60-MIN 2-HR  3-HR  6-HR 12-HR 24-WR 2-DAY 4-DAY 7-DAY 10-DAY
0.67 1.31 2,22 2.42 2,56 2.82 3,090 337 0.00 0.00 0.00 0.00
STORM AREA =  0.12
33 16 GREEN AND AMPT LOSS RATE
STRTL 0.20 STARTING LOSS
DTH 0.27 MNOISTURE DEFICIT
PSIF 3.10 WETTING FRONT SUCTION
XKSAT 0.79 HYDRAULIC CONDUCTIVITY
RTIMP 21.00 PERCENT IMPERVIOUS AREA
324 U CLARK UNITGRAPH
TC 0.32 TIME OF CONCENTRATION
R 0.23 STORAGE COEFFICIENT

SYNTHETIC ACCUMULATED-AREA VS. TIME CURVE WILL BE USED



UNIT HYDROGRAPH PARAMETERS
CLARK TC= 0.32 KR, R= 0.23 HR
SNYDER TP= 0.28 HR, CP= 0.66

UNIT HYDROGRAPH
42 END-OF-PERIOD ORDINATES
121. 152. 174.
89. 7. 67.
21. 18. 16.

5. © 4. 4.

HYDROGRAPH AT STATION  GRWY38
TOTAL RAINFALL = 3.37, TOTAL LOSS = 1.85, TOTAL EXCESS =  1.52

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
24-HR 72-HR

(CFS) (HR)
(CFS)
194. 12.30 18. 5. 2.
CINCHES) 1.393 1.508 1.508
(AC-FT) 9. 10. 10.

+

CUMULATIVE AREA = 0.12 sa MI

dedede dedede dedede dededk dedede dekde dednk ddkdb ks drdedk kel ek ek e Wk dededr kst Wdkde ekl dedbdle ki ket ek ek ekt ek Wk bk ek bk sk Rk

dededevededevode v dedk ke

* *

325 KK * DETBAS *

* *

Rededede v dede vk dede ke de ke

Route outflow hydrograph through imaginary basin to account for

DIVERSION
ISTAD DIVERSION HYDROGRAPH IDENTIFICATION
DSTRMX MAXIMUM VOLUME TO BE DIVERTED
INFLOW 100.00 200.00 300.00

DIVERTED FLOW 100.00 200.00 300.00

DIVERSION HYDROGRAPH RET9

PEAK FLOW MAXIMUM AVERAGE

. City of Phoenix 100-year 2-hour retention policy




6-HR 24-HR 72-HR 66.63-HR

+  (CFS) CHR) )
(CFS)
+ 2. 1213 4. 1. 0. 0.
CINCHES)  0.279 0.307 0.307 0.307
(AC-FT) 2. 2. 2. 2.
CUMULATIVE AREA =  0.12 SQ MI
ek Yedede hk ks wedkede
HYDROGRAPH AT STATION  DETBAS '
PEAK FLOW  TIME MAXINUM AVERAGE FLOW
6-HR 24-HR 72-HR  66.63-HR
+  (CFS) (HR)
(CFS) :
+ 19 12,30 15. 4. 1. 1.
(INCHES)  1.170 1.201 1.201 1.201
(AC-FT) 8. 8. 8. 8. ;
CUMULATIVE AREA =  0.12 5@ MI

dedede dededk Wk dedkdk Bk Akl Yol Wakde ek Wik deded Rkl Wkt Akl R ek dedeik dedede dkdr drdede Wikt Wl el ek Ak el dedede dedkedle ek e kel ek Rk

Rk dededededdedede e ek
* *
331 KK * COMB14 *
* *
Wk dd ek hkdh iR
Combine flows at Greenway Road and 38th Street
333 HC HYDROGRAPH COMBINATION )
1coMP 2 NUMBER OF HYDROGRAPHS TO COMBINE
hkk
dedede kR hedk *kh wekek
HYDROGRAPH AT STATION COMB14
PEAX FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR T2-HR ~  66.63-HR
+ (CFS) (HR)
(CFS)
+ 658. 12.43 95. 25. 9. 9.
CINCKES) 2.591 2.750 2.753 2.753
CAC-FT) Y 50. 50. 50.

CUMULATIVE AREA = 0.34 sQ MI

dedede ek Rkk kkdk RRE Rkl Rkl Akl ik Wl ikl Wkl Wkl AR KW kR AR el Rl Rl Wkl Rkl sk dededle dbde ek AR el ek sl drdede Rk ekt



Aekedededededeve e dedededede
* «
334 KK % RETHYD *
* *

Jedede de e e de e vk e de e e ke

Retrieve diverted hydrograph from 40th St. & Bell Road

RETRIEVE DIVERSION HYDROGRAPH
ISTAD BR4OS DIVERSION HYDROGRAPH IDENTIFICATION

HYDROGRAPH AT STATION  RETHYD

PEAK FLOW MAXIMUM AVERAGE FLOW
24-HR 72-HR
(CFS)
(CFS)
25. 2. 0.
CINCHES) 0.044 0.044
CAC-FT) 1. 1.

CUMULATIVE AREA = 0.00 sa MI

Vedede dedkde Rk hkd Rhkd AhR wRW AR WRE Wl kR ik AR Rk R kW AR ARR kW R Wkl ek Rl Wkl ek el ARk Ak kR sk ek ek Wk

e e v ve v ve v de e de e de e
* *
*  BLR4OE *
* *
Sededededede de s dede e de de o

Runoff from east of 40th Street & north of Bell Road

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA 0.02 SUBBASIN AREA

PRECIPITATION DATA

DEPTHS FOR  O-PERCENT HYPOTHETICAL STORM
ceeaa HYDRO-35 ccveee eeencnnceccncee TPU0 ciccencecncener  oenccovcece TP-49 coiannseans
S-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR  12-HR 24-HR  2-DAY &4-DAY  7-DAY 10-DAY
0.67 1.31 2.22 2.462 2.56 2.82 3.09 3.37 0.00 0.00 0.00 0.00

STORM AREA = 0.02

GREEN AND AMPT LOSS RATE
STRTL 0.05 STARTING LOSS
DTH 0.25 MOISTURE DEFICIT
PSIF 3.50 WETTING FRONT SUCTION
XKSAT 0.25 HYDRAULIC CONDUCTIVITY




RTIMP 85.00 PERCENT IMPERVIOUS AREA

341 UC CLARK UNITGRAPH
TC 0.14 TIME OF CONCENTRATION
R 0.16 STORAGE COEFFICIENT

SYNTHETIC ACCUMULATED-AREA VS. TIME CURVE WILL BE USED

_kk

UNIT HYDROGRAPH PARAMETVERS
CLARK TC= 0.14 HR, R= 0.16 HR
SNYDER TP= 0.13 HR, cP= 0.52

UNIT HYDROGRAPH
28 END-OF-PERIOD ORDINATES

6. 23. 42. 54. 52. 43. 35. 28. 23. 19.
15. 12. 10. 8. 7. 5. 4. 4. 3. 2.
2. 2. 1. 1. 1. 1. 1. 0.

seded deded *hd dekde ek _

HYDROGRAPH AT STATION  BLR4OE

TOTAL RAINFALL = 3.37, TOTAL LOSS = 0.25, TOTAL EXCESS = 3.12
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 66.63-HR
+  (CFS) C(HR)
(CFS)
+ 60. 12.17 6. 2. 1. 1.
CINCHES) 2.637 3.102 3.103 3.103
(AC-FT) 3. 3. 3. 3.

CUMULATIVE AREA = 0.02 sa MI

Rkl Rk Rkl hded wRR Rkdr RRW dhd Wkl RRd ARk ARE kh FRE Rkd WRW Rkl okl AR Rkl RRW Rk Rkl Wkl Wl Rkl ARk Rk Rk Rk Rk dekd ek

dededede de e dededed de W e e
* *
342 XK * DETBAS *
* *
dekdekkddkddkihht
Route outflow hydrograph through imaginary basin to account for
"City of Phoenix 100-year 2-hour retention policy
DT DIVERSION
ISTAD RET10 DIVERSION HYDROGRAPH IDENTIFICATION
DSTRMX 3.00 MAXIMUM VOLUME TO BE DIVERTED
DI INFLOW 0.00 100.00  200.00 300.00

bQ DIVERTED FLOW 0.00 100.00 200.00 300.00

Kk



DIVERSION HYDROGRAPH RET10

PEAK FLOW MAXIMUM AVERAGE FLOW
24-HR 72-HR
(CFS)
(CFS)
60. 6.
C(INCHES) 2.532
(AC-FT) 3.

CUMULATIVE AREA =

HYDROGRAPH AT STATION  DETBAS

MAXIMUM AVERAGE FLOW
24-HR . T2-HR

(CFS)
1.
CINCHES) 0.328
" (AC-FT) o.

R N S Gk =S =Em O e

CUMULATIVE AREA = 0.02 sa MI

RRE HRE ARR Rkl WA Khd FRE FRR Rk ARR Rkl Wdd FRE ARE FAR AR KRR hd AR R TRl ikl Rl Rkl AR RRw R Wil Rkl Wil Wik el Wk

e e e e e e e e e v e e e e
* *

COMB1S *

* »*

3
R

dedede e dede de de e o de e dede
Combine flows at Bell Road and 40th Street

HYDROGRAPH COMBINATION )
ICoMp 2 NUMBER OF HYDROGRAPHS TO COMBINE

[T

HYDROGRAPH AT STATION  COMB15

PEAK FLOW MAXIMUM AVERAGE FLOW
24-HR 72-HR
(CFS)
(CFS)
5. 2. 1.
C(INCHES) 1.036 1.145
(AC-FT) 1. 1.

CUMULATIVE AREA = 0.02 sa M1

G R N R GE BN B BN GE E Es




+

Kdedk RRR hhk KRk ARR RE® KRXE BAR TRk BRE HAR ARE RRR AR Fkd Tkd ARk ddk kel Rkd wkd dedkde Rk Ak Rkd dedd dkd Sk ddkedk ddkd Rkk Rk kkk

dedevkededededededede e de e

* *
351 KK * RBLR4O * E
* *

dededede v e de dede e dede de ke

Route flows from 40th St. & Bell Rd. to 40th St. & Greenway Road

HYDROGRAPH ROUTING DATA

353 RS STORAGE ROUTING
NSTPS 11 NUMBER OF SUBREACHES
1TYP FLOW TYPE OF INITIAL CONDITION
RSVRIC 0.00 INITIAL CONDITION
X 0.00 WORKING R AND D COEFFICIENT i
354 RC NORMAL DEPTH CHANNEL
ANL 0.016 LEFT OVERBANK N-VALUE
ANCH 0.016 MAIN CHANNEL N-VALUE
ANR 0.016 RIGHT OVERBANK N-VALUE
RLNTH 5300. REACH LENGTH
SEL 0.0047 ENERGY SLOPE
ELMAX 0.0 MAX. ELEV. FOR STORAGE/OUTFLOW CALCULATION
CROSS-SECTION DATA
--- LEFT OVERBANK --- 4 ------ MAIN CHANNEL ---==-- + === RIGHT OVERBANK ---
356 RY ELEVATION  66.72  65.21  65.12  64.81  64.70  64.99  65.04  66.72
355 RX DISTANCE 0.00 29.50  35.00  36.50 101.30  102.80  108.30  126.30
ek
COMPUTED STORAGE-QUTFLOW-ELEVATION DATA
STORAGE 0.00 0.41 1.26 2.13 3.08 4,09 5.16 6.28 7.43 8.63
OUTFLOW 0.00 3.03 19.15  45.38  81.03  126.12  180.36  243.35  314.91  394.97
ELEVATION 64.70  64.81  64.91  65.02  65.13  65.23  65.34  65.44  65.55  65.66
STORAGE 9.87  11.15  12.47  13.83  15.26  16.68  18.17  19.70  21.27  22.89

OUTFLOW 483.48  580.47  685.95 799.97  922.59 1053.87 1193.89 1342.73 1500.48 1667.22
ELEVATION 65.76 65.87 65.98 66.08 66.19 66.29 66.40 66.51 66.61 66.72

*%% YARNING *** MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETWEEN 315. 10 1667.
THE ROUTED HYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR OUTFLOWS GREATER THAN PEAK INFLOWS.
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.)

ek fhk ket edrde ke

HYDROGRAPH AT STATION  RBLR4O

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 66.63-HR
(CFS) (HR)
(CFS)



PEAK STORAGE

(AC-FT)
0.

PEAK STAGE

+ 'Ill.

(FEET)
64.86

13.57

2.
1.004
1.

CINCHES)
(AC-FT)

TIME

(HR)

13.53

TIME

6-HR
(HR)
64.76

CUMULATIVE AREA =

1. 0. 0.
1.145 1.145 1.145
1. 1. 1.

MAXIMUM AVERAGE STORAGE
24-HR 72-HR 66.63-HR

0. 0. 0.

MAXIMUM AVERAGE STAGE
24-HR 72-HR 66.63-HR

64.72 64.71 64.71

0.02 sa M1

Fkde AR RRR Fhkk KRR RRE KRk Rhw RRd Rkl Rkl ekl ARk ARR Rkl hdkk Rk Rkd KRR RRR dkdlr kR Wk Rk ki dkd dekd ek Rk ek dkdk Rk ek

Pedededed dedededrdedevedede
* *

GRW4LON *
* *

dedededededede e ke de e
Runoff from NE quad. of 40th Street & Greenway Road

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA 0.16 SUBBASIN AREA

PRECIPITATION DATA

DEPTHS FOR  O-PERCENT HYPOTHETICAL STORM
cesececccacaces TP40 ceceacocanaaces
2-HR 3-HR 6-HR  12-HR  24-HR
2.42 2.56 2.8 3.09 3.37

sesceanaces TP*49 (ecciannse
2-DAY  4-DAY  7-DAY 10-DAY
0.00 0.00 0.00 0.00

eeeee HYDRO-35 ......
5-MIN 15-MIN = 60-MIN
0.67 1.3t 2.22
STORM AREA =  0.16

GREEN AND AMPT LOSS RATE
STRIL 0.35

- DTH 0.25

PSIF 4.80

XKSAT 0.28
RTINP 25.00

STARTING LOSS

MOISTURE DEFICIT
WETTING FRONT SUCTION
HYDRAULIC CONDUCTIVITY
PERCENT IMPERVIOUS AREA

CLARK UNITGRAPH
TC 0.27
R 0.08

TIME OF CONCENTRATION
STORAGE COEFFICIENT

SYNTHETIC ACCUMULATED-AREA VS. TIME CURVE WILL BE USED

UNIT KYDROGRAPH PARAMETERS

CLARK TC= 0.27 HR, R= 0.08 HR




*kk

TOTAL RAINFALL =

PEAK FLOW
+ (CFS)
+ 455.

dhekd hkdt Fkk RAdkd Rkl Akl Akl Rdk hddk Rdd kel Rk Rkl Rl Rl ekl ik Wk dedede ek kb drkdk ek ket dekde dedkde ek ke e ek ek

362 KK

364 BA

238 PH

365 LG

366 uC

SNYDER TP= 0.20 HR, CP=  0.81
UNIT HYDROGRAPH

18 END-OF-PERIOD ORDINATES

33. 116. 216, 314. 394. 434, 428. 381. 288.
124. 81. 53. 3. 23, 15. 10. 6.
Hedke Wik dedede dedede
HYDROGRAPH AT STATION  GRW4ON
3.37, TOTAL LOSS =  1.45, TOTAL EXCESS = 1.9
TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 66.63-HR
(HR)
(CFs)
12.20 31. 8. 3. 3.
CINCHES) 1.770 1.907 1.907 1.907
(AC-FT) 15. 17. 17. 17.
CUMULATIVE AREA =  0.16 Sa MI

e sl e v e e e v e e e e e
* *
*  GWR4D *
* *

Pededededevededede dedede e ke

Runoff from NE quad. of 40th Street & Greenway Road
SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA 0.03 SUBBASIN AREA

PRECIPITATION DATA

190.

DEPTHS FOR  O0-PERCENT HYPOTHETICAL STORM
ceene HYDRO*35 ceecve  senecacuccccace TP-40 ceveececnaveses  sovacscecas TP49 .oonceeen..
5-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR  12-HR 24-HR  2-DAY  4-DAY  7-DAY 10-DAY
0.67 1.31 2.22 2.42 2.56 2.82 3.09 3.37 0.00 0.00 0.00 0.00
STORM AREA = 0.03

GREEN AND AMPT LOSS RATE

STRTL 0.20 STARTING LOSS
DTH 0.25 MOISTURE DEFICIT

PSIF 4.90 WETTING FRONT SUCTION
XKSAT 0.27 HYDRAULIC CONDUCTIVITY
RTIMP 56.00 PERCENT IMPERVIOUS AREA

CLARK UNITGRAPH
TC 0.31 TIME OF CONCENTRATION
R 0.77 STORAGE COEFFICIENT




SYNTHETIC ACCUMULATED-AREA VS. TIME CURVE WILL BE USED

UNIT HYDROGRAPH PARAMETERS
CLARK TC= 0.31 HR, R= 0.77 HR
SNYDER TP= 0.31 HR, cP= 0.32

UNIT HYDROGRAPH
128 END-OF-PERIOD ORDINATES
8. 12. 15. 18.
18. 18. 17. 16.
1. 1. 10.
7. 7. 7.
5. S. 4.
3. 3. 3.
2. 2. 2.
1. 1.
1.
1.
0.
0.
0.

HYDROGRAPH AT STATION GWR40
TOTAL RAINFALL = 3.37, TOTAL LOSS = 0.82, TOTAL EXCESS =
PEAK FLOW TIME MAXIMUM AVERAGE FLOW

24-HR 72-HR
(CFS) (HR)

(CFS)
34. 12.37 2.
CINCHES) 2.531
(AC-FT) 4.

v

CUMULATIVE AREA = 0.03 s Ml

el Wkd dkde dkdk Wik ke ek e Wk ekl Rkl Wk Rl RAR Rk ARl Wkl Rk kil okt ek ekl Wkl ki ARk Rk dkw Rk ke ke ke Rk Rkw

Rk Rk Rhhh ek kd

* *

*  DETBAS *

* *

A de R ded dede e de sk e e et
Route outflow hydrograph through imaginary basin to account for
City of Phoenix 100-year 2-hour retention policy

DIVERSION
ISTAD RET11 DIVERSION HYDROGRAPH IDENTIFICATION
DSTRMX 4.00 MAXIMUM VOLUME TO BE DIVERTED

INFLOW 0.00 100.00 200.00 300.00




ba DIVERTED FLOW 0.00 100.00 200.00 300.00

Wk
dededke dekedt ke hked L 22

DIVERSION HYDROGRAPH RET11

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 66.63-tR
+ (CFS) (HR)
(CFS) . !
+ 34. 12.37 8. 2. 1. 1.
CINCHES) 2.202 2.344 2.344 2.344
(AC-FT) 4. 4. 4. 4.

CUMULATIVE AREA = 0.03 sa MI

kk *dek whd sk ek

HYDROGRAPH AT STATION DETBAS

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 66.63-HR
+ (CFS) (HR)
(CFS)
+ 2. 15.50 1. 0. 0. 0.
C(INCHES) 0.153 0.193 0.193 0.193
(AC-FT) 0. 0. 0. 0.
CUMULATIVE AREA = 0.03 sa MI

Sk RRi Wkde kel Rl el dedede Rkl dkdr dkd ki Wk Rk Rkl Rkl ek ekl ke dedkde Wkl ks ekl bk el ek Rk dkk dokk kkk dkd dkk kkk dk

e v e e e de e de v o e e o
* *
373 kK * coMs1é *
* *
Fedesdkdekdodededkdededede it
Combine flows at Greenway Road and 40th Street
375 HC HYDROGRAPH COMBINATION
1COMP 3 NUMBER OF HYDROGRAPHS TO COMBINE
L2 1 ]
dedkek fkd wedede el hedede

HYDROGRAPH AT STATION COMB16

PEAK FLOW  TIME MAXINUM AVERAGE FLOW
6-HR 24-HR 72-HR  66.63-HR

+ (CFS) (HR)
(CFS)



-

455. 12.20 33. 9.
CINCHES) 1.423
(AC-FT) 16. 18.

CUMULATIVE AREA = 0.22 sa NI

ddkde Rkd Rkdk dkdk Rk dkk Rk Rk dedkd kR Rl Rkl Wk wkR RRd whk RRE dhd ARl Rl Rkl Rkl Sk Rk Rk bk Sk ek ekl ek ek ke ek

Rededededede dedrdede ke ke
* *
376 KK *  SPLIT *
* *

dekdedekde Rk hkdkkid

Split flows at Greenway Road & 40th Street
ASSUME 50X to south and 50X to west after first 25 cfs to west
No topographic data available to refine deversion

DIVERSION
ISTAD GRWA0S DIVERSION HYDROGRAPH IDENTIFICATION

INFLOW 0.00 15.00 25.00 27.00 125.00 775.00

DIVERTED FLOW 0.00 0.00 0.00 1.00 50.00 375.00

DIVERSION HYDROGRAPH  GRW40S

PEAK FLOW MAXIMUM AVERAGE FLOW
24-HR 72-HR
(CFS)
(CFS)
215. 12. 3. 1.
CINCHES) 0.517 0.517
(AC-FT) 6. 6. é.

CUMULATIVE AREA =

G G G . I & BN N aE O N A R e e

HYDROGRAPH AT STATION SPLIT

PEAK FLOW NAXIMUM AVERAGE FLOW
24-HR 72-HR
+ (CFS)
(CFS)
240, 21.
CINCHES) 0.906
CAC-FT) 10.

CUMULATIVE AREA =




dedkd Rk Ykl dedkde ek dekedr Wl Bk dedkdl ekl Wl ki ekl R Rk ek ek Rk Wkl ekl Rl ke Wl Rk Wk el dedtde ekl ke Wk Rk dkek ek

Rk kR KAk kR IR
* *
383 KK * RGRW4O * N
* *
Pk dededededede sk dededek
Route flows from 40th St. & Greenway Rd. to 38th St. & Greenway Road

L

HYDROGRAPH ROUTING DATA

385 RS STORAGE ROUTING
NSTPS 3 NUMBER OF SUBREACHES
ITYP FLOW TYPE OF INITIAL CONDITION
RSVRIC 0.00 INITIAL CONDITION
X 0.00 WORKING R AND D COEFFICIENT
386 RC NORMAL DEPTH CHANNEL -
ARL 0.016 LEFT OVERBANK N-VALUE
ANCH 0.016 MAIN CHANNEL N-VALUE
ANR 0.016 RIGHT OVERBANK N-VALUE
RLNTH 1350. REACH LENGTH
SEL 0.0053 ENERGY SLOPE
ELMAX 0.0 MAX. ELEV. FOR STORAGE/OUTFLOW CALCULATION
CROSS-SECTION DATA
~<- LEFT OVERBANK === # -===-- MAIN CHANNEL -=-=----- + --- RIGHT OVERBANK ---
388 RY ELEVATION 50.05 48.67 48.56 48.11 48.01 48.50 48.64 49.45
387 RX DISTANCE 0.00 28.50 34.00 34.50 89.00 89.50 95.00 121.00
ek
COMPUTED STORAGE-OQUTFLOW-ELEVATION DATA
STORAGE 0.00 0.10 0.28 0.46 0.65 0.83 1.04 1.27 1.52 1.79
OUTFLOW 0.00 3.16 18.29 42.19 73.42 111.28 156.23 209.22 270.44 340.13
ELEVATION 48.01 48.12 48.22 48.33 48.44 48.55 48.65 48.76 48.87 48.98
STORAGE 2.07 2.38 2.7 3.05 3.41 3.78 4.16 4.54 4.93 5.33
OUTFLOW 418.59 506.12 603.03 709.63 828.96 960.23 1101.38 1252.29 1412.90 1583.17
ELEVATION 49.08 49.19 49.30 49.41 49.54 49.62 49.73 49.84 49.94 50.05
*xk LARNING *** MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETWEEN 209. TO 1583.

THE ROUTED HYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR OUTFLOWS GREATER THAN PEAK INFLOWS.
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.)

*hk *ekde *ki ke ki

HYDROGRAPH AT STATION  RGRW40

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR T2-HR 66.63-HR
+ (CF9) (HR)
(CFS)
+ 235. | 1227 2t. 6. 2. 2.

CINCHES) 0.906 1.058 1.062 1.062



l (AC-FT) 12. 12.

lPEAK STORAGE  TIME MAXIMUM AVERAGE STORAGE
24-HR 72-HR  66.63-HR
+ (AC-FT) CHR)
0. 12.27 0. 0. 0.

PEAK STAGE TIME . MAXIMUM AVERAGE STAGE
6-HR 24-HR 72-HR 66.63-HR
(FEET) (HR)
48.81 12.27 48.19 48.09 48.04 48.04

CUMULATIVE AREA = 0.22 sQ MI

dekde dekde Rk dedked vkt deede devedk dedtde deded kil ki Ikt dedkde dededk sl dedbde dedkdr ik dedbdr Wi Sl Wk ek sk Akl el ke etk dedkde el stk ek ik

RRARKRKRNAAAAR
* *
3B9KK  *  COMBI7 *
» *
dededdedededk e dedkdoke ok

Combine flows at Greenway Road and 38th Street

HYDROGRAPH COMBINATION
1coMpP 2 NUMBER OF HYDROGRAPKS TO COMBINE

W
O
-
=
[x]

HYDROGRAPH AT STATION COMB17

PEAK FLOW MAXIMUM AVERAGE FLOW
24-HR 72-HR
(CFS)
(CFS)
785. 116.
CINCHES) 1.936
CAC-FT) © 58. 62.

CUMULATIVE AREA = 0.56 sa MI

+

dkk kA hRkk Rkl ekl ARE ARR Thk wAR RAE WRE KRk ARR AR FRd AR Tl RRkd kW Rkl kRl el ke Rkl el dekik Rk s kb dekde Ak Wk

deddesde e derde e de de de e de e e
* *
*  SPLIT *
* *
Fededede devedede e dededede

Split flows along Greenway Road south at 38th Street and west

(=4
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DIVERSION

R EE .-l .
w
o
=




ISTAD GRW38S DIVERSION HYDROGRAPH IDENTIFICATION

D1 INFLOW 0.00 15.00 25.00 125.00 765.00
ba OIVERTED FLOW 0.00 0.00 0.00 30.00 435.00
dkeke
wekk ek ek wkk wkk

DIVERSION HYDROGRAPH  GRW38S

PEAK FLOW TIME MAXIMUM AVERAGE FLOW ¢
. 6-HR 24-HR 72-HR 66.63-HR
+ (CFS) (HR)
(CFS)
+ 448. 12.43 51. 13. 5. 5.
CINCHES) 0.853 0.853 0.853 0.853
(AC-FT) 5. 25. a5. a5.

CUMULATIVE AREA = 0.56 sa M! -

dedede sk hedeR skt dedede

HYDROGRAPH AT STATION SPLIT

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 66.63-HR
+ (CFS) CHR)
(CFs)
+ 337. 12.43 65. 19. 7. 7.
CINCHES) 1.083 1.241 1.245 1.245
(AC-FT) 32. 37. 37. 37.

CUMULATIVE AREA =  0.56 SQ MI

dedkede dedede Rkd Sk Rkl dedkd Rl Wk Rkl Wl Sl ekl AR el Rkl Rk Wkl Rk el kil el kil drkde el dhakd skl kW Gk Skl sl bk ek sk

Fevedededdedededesk dede e e

* * 1
397 KK * RGRW4D * N
* *

dededededr e de s e e e ok

Route flows from 38th St. & Greenway Rd. to 36th St. & Greenway Road

HYDROGRAPH ROUTING DATA

399 RS STORAGE ROUTING
NSTPS 3 NUMBER OF SUBREACHES
1TYp FLOW TYPE OF INITIAL CONDITION
RSVRIC 0.00 INITIAL CONDITION
X 0.00 WORKING R AND D COEFFICIENT
400 RC NORMAL DEPTH CHANNEL

ANL 0.016 LEFT OVERBANK N-VALUE




ANCH
ANR
RLNTH
SEL
ELMAX

50.05
0.00

ELEVATION
DISTANCE

0.00
0.00
48.01

0.09
1.94
48.12

STORAGE
OUTFLOW
ELEVATION

2.00
257.13
49.08

2.29
310.91
49.19

STORAGE
OUTFLOW
ELEVATION

=== LEFT OVERBANK --- +
48.67
28.50

MAIN CHANNEL N-VALUE

RIGHT OVERBANK N-VALUE

REACH LENGTH

ENERGY SLOPE

MAX. ELEV. FOR STORAGE/OUTFLOW CALCULATION

CROSS-SECTION DATA

MAIN CHANNEL
48.11 48.01
34.50 89.00

+ --- RIGHT OVERBANK ~---
48.50 48.64 49.45
89.50 95.00 121.00

48.56
34.00

B

COMPUTED STORAGE-QUTFLOW-ELEVATION DATA

1.00
95.97
48.65

1.22
128.53
48.76

0.62
45.10
48.44

0.80
68.36
48.55

0.27
11.24
48.22

0.44
25.92
48.33

4.00
676.57
49.73

4.37
769.28
49.84

3.28
509.23
49.51

3.64
589.87
49.62

2.61
370.44
49.30

2.94
435.92
49.41

1.46
166.13
48.87

4.75

867.94

49.94

1.72
208.94
48.98

5.13
972.54
50.05

%%k YARNING *** MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETWEEN 677. T0 973.
THE ROUTED HYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR OUTFLOWS GREATER THAN PEAK INFLOWS.
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.)

HYDROGRAPH AT STATION  RGRW40

MAXIMUM AVERAGE FLOW
24-HR 72-HR

PEAK FLOW TIME

+  (CFS) (HR)
(CFS)

12.50 19. 7.

I =

'PEAK STORAGE  TIME

(AC-FT)
|~

PEAK STAGE

(HR)
12.50

TIME

(FEET)
49.22

(HR)
12.50

CINCHES)
(AC-FT)

6-HR

48.45

CUMULATYIVE AREA =

1.241 1.245
37. 37.

MAXIMUM AVERAGE STORAGE
24-HR 72-HR

0. 0.

MAXIMUN AVERAéE STAGE
24-HR 72-HR
48.20 48.08

0.56 sa M1

Kkl hkk RRR AhE RAR Rkl KRR AR AR AAR Rhd Rk R WRE RAR Rhd RRE RRR AR RRE Wk Rkt Rl ke ke gk ek ki Wk ek ke ke ek

dedkedededesk dede e de ek s

* *




4-DAY  7-DAY 10-DAY
0.00 0.00 0.00
. 7. Té.
33. 30. a7.
12. 1. 10.
4. 4. 3.
1. 1. 1.

403 KK * GRWY36 *
* *
dededededede et dedededede e
Runoff from NE quad. of 36th Street & Greenway Road
SUBBASIN RUNOFF DATA
405 BA SUBBASIN CHARACTERISTICS
TAREA 0.06 SUBBASIN AREA
PRECIPITATION DATA
238 PH DEPTHS FOR  O-PERCENT HYPOTHETICAL STORM®
«eeee HYDRO-35 ...... ecescscecenasse TP<40 cocrneunncannnn P
S-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY
0.67 1.3 2.22 2.42 2.56 2.82 3.09 3.37 0.00
STORM AREA = 0.06
406 LG GREEN AND AMPT LOSS RATE
STRTL 0.20 STARTING LOSS
DTH 0.25 MOISTURE DEFICIT
PSIF 4.95 WETTING FRONT SUCTION
XKSAT 0.26 HYDRAULIC CONDUCTIVITY
RTIMP 22.00 PERCENT IMPERVIOUS AREA
407 UC CLARK UNITGRAPH
TC 0.33 TIME OF CONCENTRATION
R 0.32 STORAGE COEFFICIENT
SYNTHETIC ACCUMULATED-AREA VS. TIME CURVE WILL BE USED
*hdk
UNIT HYDROGRAPH PARAMETERS
CLARK TC= 0.33 HR, R= 0.32 HR
SNYDER  TP= 0.30 KR, cP= 0.58
UNIT HYDROGRAPH
57 END-OF-PERIOD ORDINATES
3. 10. 19. 31. 43, 55. 65.
69. é62. 56. 50. 45. 41, 37.
24. 22. 20. 18. 16. 14. 13.
9. 8. 7. 6. 6. 5. 5.
3. 3. 2. 2. 2. 2. 2.
1. 1. 1. 1. 1. 1. 1.
*hk *hde ek kel *wdk

HYDROGRAPH AT STATION  GRWY36

TOTAL RAINFALL = 3.37, TOTAL LOSS = 1.44, TOTAL EXCESS = 1.93

PEAK FLOW TIME

MAXIMUM AVERAGE FLOW

6-HR 24-HR 72-HR 66.63-HR
+  (CFS) CHR) ’ '
(CFS)
+ 96. 12.33 1. 3. 1. 1.
(INCHES) 1.797 1.917 1.918 1.918

(AC-FT) 6. 6. 6. 6.

« P49 cecveeen...




CUMULATIVE AREA = 0.06 sa Ml

'*** RRd Wkl Rk Rk RRd WRE RRR KRR RRE Rdl RRR TR RRR KRR Rkl Rl Rl Rk Rkl ok Rdd Rl R WRd Rkde ekl el ek ek Rk Wkl sk

e devke e v de e de e o de e e ok
* -

COMB18 *
* *

e de e de e de e e oo e e e e e

Combine flows at Greemnway Road and 36th Street

HYDROGRAPH COMBINATION
1CoMP 2 NUMBER OF HYDROGRAPHS TO COMBINE

HYDROGRAPH AT STATION COMB18

PEAK FLOW MAXIMUM AVERAGE FLOW
24-HR 72-HR

R N -

(CFS)
(CFS)
399. 76.
CINCHES)  1.149
(AC-FT) 38.

CUMULATIVE AREA =

dridede dedede dedede dedkl etk didedr ekt ki bl dededl Wik b ok ek s dedkd kil dedkd ke el dedkl kel dedk . ek el ek bkl dekke die skl kel dkeke

hekkhkhhhdhdidkd

* *

* SPLIT *
* *

dedededede dedrdedededede e o

Split flows @ 36th St. & Greenway Road to South and west

DIVERSION
ISTAD GWY36S DIVERSION HYDROGRAPH IDENTIFICATION

INFLOW 0.00 10.00 30.00 -37.00 100.00 200.00 250.00  625.00 1000.00

DIVERTED FLOW 0.00 7.00 20.00 25.00  65.00 140.00 175.00 475.00 775.00

DIVERSION HYDROGRAPH  GWY36S

G & G = BN R B GO @ =
< 5
-
R




PEAK FLOW TIME MAXIMUM AVERAGE FLOW o

6-HR 24-HR 72-HR 66.63-HR
+ (CFS) C(HR)
(CFS)
+ 295. 12.50 53. 15. 5. 5.
CINCHES) 0.803 0.912 0.915 0.915
(AC-FT) 26. 30. 30. 30.
CUMULATIVE AREA = 0.62 sQ MI
ke dkn ok edede todee :
HYDROGRAPH AT STATION SPLIT
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 66.63-HR
+  (CFS) (HR)
(CFS)
+ 105. 12.50 23. 7. 2. 2. -
CINCHES) 0.346 0.393 0.39%4 0.394
(AC-FT) 1. 13. 13. 13.
CUMULATIVE AREA = 0.62 sQ M1

dekk Rkl KRR Akh KRR kkk Khkk RRR KRR RRw hkd kR ARk AR AR RRW AR RRER ARk ARk Rk kdk WAk kR dedkd ki Rk kkd ekl Rk Rk Rk **7

whkkdkkihkkhir

* *
416 KK * coMB19 *
- »
e dededededededededededede
Combine flows at Greenway Road and SR-51
418 HC HYDROGRAPH COMBINATION
1COMP 2 NUMBER OF HYDROGRAPHS TO COMBINE
_kk
dhk sedede hk dedede dedede
HYDROGRAPH AT STATION  COMB19
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 66.63-HR
+ (CFS) (HR)
(CFS)
+ 361. 12.73 78. 22. 8. 8.
CINCHES) 0.442 0.506 0.508 0.508
(AC-FT) 38. 44, bh. 44,

CUMULATIVE AREA = 1.63 sa M1




A sedede dekwr dededk el el Wkl Wl Rkt Rl el R Rkl WAk Wkl Sk R Rk Wl Rk Wk Wbkl Wk Ak ekl ikl sk dedkdr ek el ek ek kdedke

dededededededeodedevede e e e
* *
419 KK * RGRWY3 *
* *
dededededededededed bk
Route flows from COMB16 @ SR-51 and Greenway Road to Blanche Dr. & SR-51
- PIPE FLOW

HYDROGRAPH ROUTING DATA

KINEMATIC WAVE STREAM ROUTING
L 1250. CHANNEL LENGTH
0.0033 SLOPE
0.012 CHANNEL ROUGHNESS COEFFICIENT
0.00 CONTRIBUTING AREA
CIRC CHANNEL SHAPE
7.00 BOTTOM WIDTH OR DIAMETER
0.00 SIDE SLOPE
2 MINIMUM NUMBER OF DX INTERVALS

sk
COMPUTED KINEMATIC PARAMETERS

VARIABLE TIME STEP
(DT SHOWN IS A MINIMUM)

ELEMENT ALPHA T DX PEAK TIME TO VOLUME MAXTMUM
PEAK CELERITY
(MIN) (FT) (CFS) (MIN) (IN) (FPS)

5.32 0.49 416.67 360.72 764.98 0.51 15.47

'CONTINU!TY SUMMARY (AC-FT) - INFLOW=0.4420E+02 EXCESS=0.0000E+00 OUTFLOW=0.4420E+02 BASIN STORAGE=0.1770E-09 PERCENT ERROR= 0.0

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

358.06  764.00

HYDROGRAPH AT STATION  RGRWY3

NAXINUM AVERAGE FLOW
24-HR 72-HR

(CFS)
8.

CINCHES) 0.508
(AC-FT)

CUMULATIVE AREA =




Rkk kkk Rkd hhkdk KRR whR REK Khd AR HRd whd Hhl dhd Rhd KRk Ak RRd Rkdk Fkk Rkl kkk Akl kkk kR ek dkddk ddde dedkk RARh dkdk dkk Rkdk Rk

Jedededo e dededede e de de de e

* *
423 KK * SRSINR *
* *

o e v e de e d e e e e de e o

Runoff from NE quad. of SR-51 & Nisbet Road
SUBBASIN RUNOFF DATA

425 BA SUBBASIN CHARACTERISTICS
TAREA 0.03 SUBBASIN AREA

PRECIPITATION DATA
238 PH DEPTHS FOR  O-PERCENT HYPOTHETICAL STORM B
eeeee HYDRO-35 ..ccvh cinevceccccaces TP-40 ceaa.a..... cesas  eesscccecas TP-49 covevvennn.
5-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR  12-HR  24-HR  2-DAY 4-DAY  7-DAY 10-DAY
0.67 1.31 2.22 2.42 2.56 2.82 3.09 3.37 0.00 0.00 0.00 0.00

STORM AREA = 0.03

426 LG GREEN AND AMPT LOSS RATE
STRTL 0.20 STARTING LOSS
DTH 0.25 MOISTURE DEFICIT
PSIF 3.50 WETTING FRONT SUCTION
XKSAT 0.25 HYDRAULIC CONDUCTIVITY
RTIMP 30.00 PERCENT IMPERVIOUS AREA
427 uC CLARK UNITGRAPH
TC 0.20 TIME OF CONCENTRATION
R 0.19 STORAGE COEFFICIENT

SYNTHETIC ACCUMULATED-AREA VS. TIME CURVE WILL BE USED

ke

UNIT HYDROGRAPH PARAMETERS
CLARK TC= 0.20 KR, R= 0.19 HR
SNYDER TP= 0.18 HR, CP= 0.57

UNIT HYDROGRAPH
34 END-OF-PERIOD ORDINATES

4. 14. .28. 42. 52. 55. 50. 42. 35. 29.
25. 21. 17. 15. 12. 10. 9. 7. 6. 5.
4. 4. 3. 2. 2. 2. 1. 1. 1. 1.
1. 1. 1. 0.
ke ekt T i wicke

HYDROGRAPH AT STATION  SRSTNR
TOTAL RAINFALL =  3.37, TOTAL LOSS =  1.22, VOTAL EXCESS =  2.15
PEAK FLOW  TIME MAXIMUM AVERAGE FLOW

6-HR 24-HR 72-WR 66.63-HR -
+  (CFS) CHR)



(CFs)
é.
(INCHES) 1.980
(AC-FT) 3.

+

CUMULATIVE AREA = 0.03 sa MI

Tkl KRR KRR KRK WER RRR Ahd FRAR AR ARR ARd HRR R AR SRk R ARk Rkl ARR RRR Rl Al Rkl Rkl ARl AR Wl Ak Wk Rkl Rk Rk Rk

dekkdekhed ki ik ird
* *
428 KK %  COMB20 *
* *

e o e s i e e e e e e e e
Combine flows at Blanche Dr. and SR-51

HYDROGRAPH COMBINATION
1COMP 2 NUMBER OF HYDROGRAPHS TO COMBINE

HYDROGRAPH AT STATION  COMB20

PEAK FLOW MAXIMUM AVERAGE FLOW
24-HR 72-HR
(CFS)
(CFS)
368. 83. 24. 9.
CINCHES) 0.465 0.532 0.533
CAC-FT) 4. 47. 47.

+

CUMULATIVE AREA = 1.66 sa Ml

gkl Ak gk dkd ek Tkl ek Tl ek skl il R ik Rl ek Wk Rkl Rk Rkl Rl it Rk Rk ke Rt ekl Wik ekl ekl dekdk Wik dekdk Rk

dedekdedk ik ikd
* *
431 KK * RSRSIN *
* *
dedededededede e dede e e i
Route flows from COMB17 @ SR-51 and 8lanche Dr. to Gelding & SR-51
- PIPE FLOW

HYDROGRAPH ROUTING DATA

KINEMATIC WAVE STREAM ROUTING

L 2275. CHANNEL LENGTH

s 0.0033 SLOPE

N 0.012 CHANNEL ROUGHNESS COEFFICIENT
CA 0.00 CONTRIBUTING AREA




SHAPE CIRC CHANNEL SHAPE

LY 7.50 BOTTOM WIDTH OR DIAMETER
2 0.00 SIDE SLOPE
NDXMIN 2 MINIMUM NUMBER OF DX INTERVALS
*kk

COMPUTED KINEMATIC PARAMETERS
VARIABLE TIME STEP
(DT SHOWN IS A MINIMUM)

ELEMENT ALPHA M DT DX PEAK TIME TO VOLUME MAXIMUM
_ PEAK CELERITY
(MIN) (FT) (CFS) (MIN) (IN) (FPS)
MAIN 5.38 1.25 0.85 758.33 367.65 766.05 0.53 15.67

CONTINUITY SUMMARY (AC-FT) - INFLOW=0.4717E+02 EXCESS=0.0000E+00 OUTFLOW=0.4718E+02 BASIN STORAGE=0.5270E-09 PERCENT ERROR= 0.0
INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

MAIN 5.38 1.25 2.00 367.52 766.00 0.53

Tkk Wk wekk ke hkw

HYDROGRAPH AT STATION  RSRS1N

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 66.63-HR
+ (CFS) (HR)
(CFS)
+ 368. 12.77 83. 24. 9. 9.
CINCHES) 0.465 0.532 0.533 0.533
(AC-FT) 1. 4. 47, 47.

CUMULATIVE AREA =  1.66 S0 MI

deded Kkl vkl dkdk Kddr ik Rkd WER Rhw Rkl RRR Rdd KRR RikRk Wkl Rkl Wk kW Rkl Rkl Rk Rk ke Rkl Rkl Rkl R Akl ek Rk Rkl Rk deke

Fedede e e e e e o e ok e ke o

* *
435 KK *  SR51GD *
* *

Yoo dedededededededede e de ok
Runoff from NE quad. of SR-51 & Gelding Drive

SUBBASIN RUNOFF DATA

437 BA SUBBASIN CHARACTERISTICS
TAREA 0.08 SUBBASIN AREA

PRECIPITATION DATA

238 PH DEPTHS FOR  O-PERCENT HYPOTHETICAL STORM

o - — 4;4_1, . P ’ I i



essae HYDRO"35 ceveee  weevsncccnavees TP40 ceviuacerececee  cecvecenas. TP-49
S-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR  12-HR 24-HR 2-DAY  &4-DAY  7-DAY 10-DAY
0.67 1.3 2.22 2.42 2.56 2.82 3.09 3.37 0.00 0.00 0.00 0.00

STORM AREA = 0.08

GREEN AND AMPT LOSS RATE
STRTL 0.20 STARTING LOSS
DTH 0.25 MOISTURE DEFICIT
PSIF 3.50 WETTING FRONT SUCTION
XKSAT 0.25 HYDRAULIC CONDUCTIVITY
RTIMP 30.00 PERCENT IMPERVIOUS AREA

CLARK UNITGRAPH
TC 0.31 TIME OF CONCENTRATION
R 0.27 STORAGE COEFFICIENT

SYNTHETIC ACCUMULATED-AREA VS. TIME CURVE WILL BE USED

UNIT HYDROGRAPH PARAMETERS
CLARK TC= 0.31 HR, R= 0.27 HR
SNYDER TP= 0.28 HR, cP=  0.61

UNIT HYDROGRAPH
48 END-OF-PERIOD ORDINATES
5. 9%. 108.
60. 53. 47.
18. 16. 14.
5. 5. 4.
1. 1. 1.

HYDROGRAPH AT STATION  SR51GD

TOTAL RAINFALL = 3.37, TOTAL LOSS = 1.22, TOTAL EXCESS =

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
24-HR 72-HR
(CFS) (HR)
(CFs)
154. 12.30 17. 5.
CINCHES) 1.978 2.142
(AC-FT) 9. 9.

CUMULATIVE AREA = 0.08 sQ MI

Hki Wkk ARk Rk Rkd Rkl Wkl Rl Rk RRE Rkk AR AR RRR Wkl Rkl Rk Rl Rl R Rk Rk Rk Rkl Rkl sk ki ekl ek sk ke bk ke

edededededededde ki
* *

SPLIT *
* *

3
R

Tekkkhdkhdkkhhkd

G R R N OE D BN BN = O e e




Split flows @ Gelding and 35th Street to the south

oT DIVERSION
ISTAD 35GLDG DIVERSION HYDROGRAPH IDENTIFICATION
DI INFLOW 0.00 3.50 11.00 25.00 45.00 65.00 86.00 115.00  155.00  200.00 -
DQ DIVERTED FLOW 0.00 0.00 3.50 10.00 25.00 35.00 47.00 65.00 90.00 120.00
ek
:
dekre ' ke ik Rk Wk

DIVERSION HYDROGRAPH  35GLDG

PEAK FLOW TIME MAXIMUM AVERAGE FLOW )
6-HR 24-HR 72-KR 66.63-HR
+ (CFS) (HR)
(CFS) -
+ 89. 12.30 9. 2. 1. 1.
(INCHES) 0.984 0.984 0.984 0.984
(AC-FT) 4. 4. 4. 4.

CUMULATIVE AREA = 0.08 sa Ml

ek ek eved wkk _hk

HYDROGRAPH AT STATION SPLIT

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 66.63-HR
+ (CFS) (HR)
(CFS)
+ 65. 12.30 9. 3. 1. 1.
CINCHES) 0.9%4 1.158 1.15¢9 1.159
(AC-FT) 4. 5. 5. 5.
CUMULATIVE AREA = 0.08 sa M

Wkl Gl Wk dkdr hdd RRW RAR kW RRW Al Rkl Rkl Rkl R Wik el ki ekl ekl ek Wk ikl kW dededk ke ekl ke e el ekl ke ekl ek

Rk Rkdkkikdkdkihhd
* *
445 KK *  COoMB21 *
* *
dedededododedededededededede
Combine flows at Gelding and SR-51
447 HC HYDROGRAPH COMBINATION

1CoMP 2 NUMBER OF HYDROGRAPHS TO COMBINE

Rk



HYDROGRAPH AT STATION  COMB21

PEAK FLOW TIME MAXINUM AVERAGE FLOW
24-HR 72-HR
(CFS) (HR)
(CFS)
409. 12.43 92. 26.
CINCHES) 0.489
(AC-FT) 45. 52.

. TR =N e

CUMULATIVE AREA = 1.74 sQ MI

AR Rl WRR Rekk AR Rk KRR ddrd ek Wkl FRW RRw R Rk AR ARE ARk R Wikl Rl Wik Rkl RRw Wl Ak Rkl v ki el Wkl Rk ki Wk

ekkkddhkkdkhhid
* *

* RSR51G *
* *

£
-]
R

Fededededeiedede ek ke ke
Route flows from COMB18 @ SR-51 and Gelding to Ludlow & SR-51
- PIPE FLOW

HYDROGRAPH ROUTING DATA

KINEMATIC WAVE STREAM ROUTING
L 1500. CHANNEL LENGTH
s 0.0033 SLOPE
N 0.012 CHANNEL ROUGHNESS COEFFICIENT
CA 0.00 CONTRIBUTING AREA
CHANNEL SHAPE
BOTTOM WIDTH OR DIAMETER
SIDE SLOPE
MINIMUM NUMBER OF DX INTERVALS

kR

COMPUTED KINEMATIC PARAMETERS
VARIABLE TVIME STEP
(DT SHOWN IS A MINIMUM)

ELEMENT ALPHA M B ¢ . DX PEAK TIME TO VOLUME MAXIMUM
PEAK CELERITY

(MIN) (FT) (CFS) (MIN) (IN) (FPS)
0.58 500.00 408.50 747.26 0.56 16.85
CONTINUITY SUMMARY (AC-FT) - INFLOW=0.5225E+02 EXCESS=0.0000E+00 OUTFLOW=0.5226E+02 BASIN STORAGE=0.1437E-06 PERCENT ERROR= 0.0

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

408.24 748.00




wkw wkde kR whkk *kde

HYDROGRAPH AT STATION  RSR51G

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 66.63-HR
+  (CFS) (HR)
(CFS)
+ 408. 12.47 92. 26. 9. 9.
CINCHES) 0.489 0.561 0.563 0.563
(AC-FT) 45. 52. 52. 52.

CUMULATIVE AREA = 1.74 sa Mt ¢

dekede Fededt FeRlk dekdk Rkd dridk ARE KRR KAk Rdd Rdk RRd drdd ARk Rkl Rk Akl RRkd Wk Wkl Rk el ke kR R ki R AR RRw drkd Rk Rkd kw

edededededededededekdedede

* *
452 KK * SR51LD *
* *

deRkhkdkdhihhih

Runoff from NE quad. of SR-51 & Ludlouw Drive
SUBBASIN RUNOFF DATA

454 BA SUBBASIN CHARACTERISTICS
TAREA 0.06 SUBBASIN AREA

PRECIPITATION DATA

238 PH DEPTHS FOR  0-PERCENT HYPOTHETICAL STORM
eevee HYDRO-35 ceccee  ceccececenccces TP40 cecerinaccecces  eeccccesuses TP49 Louiennee.e
5-MIN 15-MIN 60-MIN 2-HR  3-HR 6-HR  12-HR  24-HR  2-DAY  4-DAY  7-DAY 10-DAY
0.67 1.31 2.22 2.42 2.56 2.82 3.09 3.37 0.00 0.00 0.00 0.00

STORM AREA = 0.06

455 LG GREEN AND AMPT LOSS RATE
STRTL 0.20 STARTING LOSS
DTH 0.25 MOISTURE DEFICIY
PSIF 3.50 WETTING FRONT SUCTION
XKSAT 0.25 HYDRAULIC CONDUCTIVITY
RTINP 30.00 PERCENT IMPERVIOUS AREA
456 UC CLARK UNITGRAPH
TC 0.30 TIME OF CONCENTRATION
R 0.30 STORAGE COEFFICIENT

SYNTHETIC ACCUMULATED-AREA VS. TIME CURVE WILL BE USED

e

UNIT HYDROGRAPH PARAMETERS
CLARK TC= 0.30 HR, R= 0.30 HR
SNYDER  TP= 0.27 HR, cpP= 0.57



UNIT HYDROGRAPH
53 END-OF-PERIOD ORDINATES
49. 62. 71.
41. 37. 33.
13. 12. 1.
) 4. 4. 4.
1. 1. 1.

HYDROGRAPH AT STATION  SR51LD

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
24-HR 72-HR
(CFS) (HR)
(CFS)
00. 12.30 12. 3.
(INCHES) 1.979 2.143
(AC-FT) 6. 6.

CUMULATIVE AREA = 0.06 sa MI

' TOTAL RAINFALL = 3.37, TOTAL LOSS = 1.22, TOTAL EXCESS =

ke dedede Rkl RRl RHRE Rkl RRR KRR RRE R AR AR RRR RRR Aok dkd ekd bk ek Sk Rk Rk kR WA Wk ek ke ket Rk sk ks ek ko

dededededededede de ke dedede
* *
457 KK RETGLD *
* *
dededevede i dededede v drde

Retrieve diverted hydrograph at 35th Street and Gelding

459 DR RETRIEVE DIVERSION HYDROGRAPH
1STAD 35GLDG DIVERSION HYDROGRAPH IDENTIFICATION

HYDROGRAPH AT STATION  RETGLD

PEAK FLOW MAXIMUM AVERAGE FLOW
24-HR 72-HR
(CFS)
(CFS)
89.
C(INCHES)
(AC-FT)

CUMULATIVE AREA = 0.00 sa NI

+




ddede dekde Rk dedede dekde dekde SRl Ak Whkk KRR Rhd KRR ARk RRd AR WRER wkd Rdhw dekde Rkk ThR ke Sk dedede dedkde Rkd dekd Wkd Rkdk hkk Rkk hkk fkw

dedke e dededede vk de dedede i
* *
460 KK *  Comb2i * B
* *
fedeve vk de dede v de s dedede o
Combine flows at Ludlow Drive and 34th Place
462 HC HYDROGRAPH COMBINATION
1CoMP 2 NUMBER OF HYDROGRAPHS TO COMBINE
ddked
ek drdee *hR *kk Wk
HYDROGRAPH AT STATION Comb21 -
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 66.63-HR _
+ (CFS) (HR)
(CFS)
+ 190. 12.30 ' 21. 5. 2. 2.
CINCHES) 3.420 3.584 3.585 3.585
CAC-FT) 10. 1. 11. 11.
CUMULATIVE AREA = 0.06 sa MI

hhdk RRE Fhk ARk KRR Rkk Rhk KRR KRR ARE Rhd RRR RRR FAR KRR RkE Rkk TRk AAR Wkd Wkl Rkl Rkl Rkl Tk Rkl Tkl dekde ik ek Wk Rk Rk

dede v dedede de e de e de o ke
* *
463 XK * SPLIT *
* *
ek kR dedkdkkkkid
Split flows @ 34th Pl. & Ludlow Drive to Thunderbird (south)
DT DIVERSION
ISTAD T8-LD DIVERSION HYDROGRAPH IDENTIFICATION
ot INFLOW 0.00 9.00 16.00 25.00 50.00 81.00 $8.00 116.00
ba DIVERTED FLOW 0.00 0.00 2.00 6.00 19.00 35.00 44.00 54.00
ked
dedede ek L2 2] *h* wkk
DIVERSION HYDROGRAPH 18-LD
PEAX FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 66.63-HR

+  (CFS) (HR)
: (CFS) .
+ 95. 12.30 9. 2. 1. 1.



CINCHES) 1.415 1.415 1.415
(AC-FT) 4. 4. 4.

CUMULATIVE AREA = 0.06 sa M1

HYDROGRAPH AT STATION SPLIT

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
24-HR 72-HR
(CFS) (HR)
(CFS)
95. 12.30 12. 3.
CINCHES)
(AC-FT) 6. 6.

.U} IR NN m e

CUMULATIVE AREA = 0.06 sQ MI

Kk hdke Wk RAkk Rkl ARk Rkk RhR ARR RAR RRR AR ARE RAR WRR ARR ARR AR RN RRR WRR Tk Rl kw Rk kol ek dekde ek el ek ke dekok

dekdedededededeve dedede el
* *

CoMB22 *
* »
e e e de e e v do e de e de de e

Combine flows at Ludlow and SR-51

HYDROGRAPH COMBINATION
1CoMP 2 NUMBER OF HYDROGRAPHS TO COMBINE

HYDROGRAPH AT STATION  COMB22

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
24-HR 72-HR

(CFS) CHR)

(CFS)
490. 12.40 104. 30.
CINCHES) 0.536 0.611
(AC-FT) 51. 59.

CUMULATIVE AREA = 1.80 sa Mt

.

dedede Gkt ek ekl Wkl etk ikt ekl ekl el kil el e W e i el ekl ek ekl Wbl Tl dokdl dedede Wk dedede dhdkd dedkde dekde ek bl ke kb

Redededrd Rk ke d dede i

* *




471 KK * RETHYD *

* *
e ve vk de dedede de de e de e e o
Retrieve diverted hydrograph from 34th Pl. & Ludlow Drive
473 DR RETRIEVE DIVERSION HYDROGRAPH
ISTAD TB-LD DIVERSION HYDROGRAPH IDENTIFICATION
*hk
dedede ke k2 hhw w*h*k

HYDROGRAPH AT STATION RE‘THYD t

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 66.63-HR
+ (CFS) (HR)
(CFS)
+ 95. 12.30 9. 2. 1. 1.
CINCHES) 0.044 0.044 0.044 0.044
(AC-FT) 4. 4. 4. 4. -
CUMULATIVE AREA = 0.00 sa M1

dekde edede ek ki Rkl Rkl Wkl dededr Rk ekl W Ak sk Wk Wk ek dedkdke dekab ekl Y skl kel kdede ek kel dedede kel ki ek ekl ek ek ke

dede e dedededede dede e dede

* *
474 KK * SRS1TR *
* "
edevee iR dedede

Runoff from NE quad. of SR-51 & Thunderbird Road
SUBBASIN RUNOFF DATA

476 BA SUBBASIN CHARACTERISTICS
TAREA 0.02 SUBBASIN AREA

PRECIPITATION DATA

238 PH DEPTHS FOR  O-PERCENT HYPOTHETICAL STORM
coese HYDRO“35 .cvuvs  covsccansncncse TP4D cenverinceccees  avcecnccans TP49 cunnnnannae
5-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR  12-HR 24-HR  2-DAY 4-DAY  7-DAY 10-DAY
0.67 1.3% 2.22 2.42 2.56 2.82 3.09 3.37 0.00 0.00 0.00 0.00

STORM AREA = 0.02

477 LG GREEN AND AMPT LOSS RATE
STRTL 0.20 STARTING LOSS
DTH 0.25 MOISTURE DEFICIT
PSIF 3.50 WETTING FRONT SUCTION
XKSAT 0.25 HYDRAULIC CONDUCTIVITY
RTIMNP 30.00 PERCENT IMPERVIOUS AREA
478 UC CLARK UNITGRAPH

TC 0.13 TIME OF CONCENTRATION



0.09 STORAGE COEFFICIENT

SYNTHETIC ACCUMULATED-AREA VS. TIME CURVE WILL BE USED

UNIT HYDROGRAPH PARAMETERS
CLARK TC= 0.13 HR, R= 0.09 HR
SNYDER TP= 0.11 HR, cP= 0.64

UNIT HYDROGRAPH
17 END-OF-PERIOD ORDINATES
49. 34. 23. ¢ 16.
1. 1. 1.

HYDROGRAPH AT STATION  SR51TR

0

TOTAL RAINFALL = 3.37, TOTAL LOSS = 1.22, TOTAL EXCESS =

PEAK FLOW TINE MAXIMUM AVERAGE FLOW
24-HR 72-HR
(CFS) (HR)

(CFS)
53. 12.13 3.
CINCHES) 1.981
(AC-FT) 2.

CUMULATIVE AREA = 0.02 sa MI

Khk Rhh Rhkk Fhk TRk dkdk Rkdk FRk Ak wkk Fkk dkd Rkt kdk ddd Rk dededlr ddkl Rkl drkk Rkl ekl Rk Rkl ke ek ek ke ekl ek ek sk ke

ekddekkkhhhihw
* »

COMB23 *
* *

ik khhdkhkhdhdid

Combine flows at Thunderbird and SR-51

HYDROGRAPH COMBINATION
ICoMP 2 NUMBER OF HYDROGRAPHS TO COMBINE

HYDROGRAPH AT STATION COMB23

PEAK FLOW MAXIMUM AVERAGE FLOW
24-HR 72-HR
(CFs)

(CFS)

125. 12. 3.

CINCHES) 6.934 7.098

(AC-FT) é. 6.
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OPERATION

HYDROGRAPH. AT

DIVERSION TO

HYDROGRAPH AT

DIVERSION TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

DIVERSION TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

3 COMBINED AT

CUMULATIVE AREA =

STATION

UH4LONE

RET1

DETBAS

UH40S

SPLIT

RUK4ON

SR51UH

RET2

DETBAS

coMs1

RSR51U

RETHYD

RUH4OS

SR51NP

COMB2

PEAK
FLOW

241,

241,

171.

154.

20.

19.

144.

144.

9.

19.

18.

154.

134.

198.

0.02 sa MI

FLOW IN CUBIC FEET PER SECOND

TIME IN HOURS, AREA IN SQUARE MILES

TIME OF
PEAK

12.30

12.50

12.50

12.73

12.13

12.77

12.37

13.73

13.73

12.77

12.90

12.50

12.60

12.40

12.60

RUNOFF SUMMARY

AVERAGE FLOW FOR MAXIMUM PERIOD

6-HOUR

e7.

17.

12.

4.

20.

20.

1.

24-HOUR

7.

5.

6.

72-HOUR

BASIN
AREA

0.12

0.12

0.12

0.12

0.12

0.09

0.09

0.09

0.22

0.22

0.00

0.00

0.06

0.28

MAXIMUM
STAGE

1.72

2.99

TIME OF
MAX STAGE

12.77

12.90

12.60
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ROUTED TO

HYDROGRAPH AT

DIVERSION TO

HYDROGRAPH AT

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

DIVERSION TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

3 COMBINED AT

ROUTED TO

2 COMBINED AT

ROUTED YO

HYDROGRAPH AT

DIVERSION TO

HYDROGRAPH AT

2 COMBINED AT

RSR5IN

RREL4O

UH42NE

RSR51s

BRPVHS

PVH40S




DIVERSION TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

DIVERSION TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

2 COMBINED AT

BR38S
SPLIT

RBRPVH

SR51BN

COMB7
RSRS18
SRS18BS

RET7
DETBAS

COMBS
RSRS?B
SR51PR

COMB9
RSRS1P
36thsT
R36ths

36th

CoMB98

385.

35.

35.

39.

261.

240.

7.

n.

240.

a237.

20.

2461,

239.

43.

30.

12.10

12.10

12.50

12.20

12.20

12.67

12.67

12.20

12.80

12.80

12.67

12.70

12.17

12.70

12.70

12.33

12.37

12.30

12.37

57.

15.

15.

5.

20.

42.

42.

43.

43.

45.

45.

5.

10.

15.

12.

12.

0.

12.

12.

1.

13.

13.

5.

0.51

0.51

0.51

0.02

0.52

0.80

0.80

0.03

0.03

0.03

0.83

0.83

0.01

0.84

0.84

0.07

0.07

0.02

0.09

63.40

12.70
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ROUTED TO

HYDROGRAPH AT

DIVERSION TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

DIVERSION TO

HYDROGRAPH AT

DIVERSION TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

DIVERSION TO

RSR51P

BUEN37 134. 12.33

BR4ONE

DETBAS

RETHYD




HYDROGRAPH AT
2 COMBINED AT

ROUTED TO

HYDROGRAPH AT
DIVERSION TO
HYDROGRAPH AT
2 COMBINED AT
HYDROGRAPH AT
HYDROGRAPH AT
DIVERSION TO
HYDROGRAPH AT
2 COMBINED AT

ROUTED TO

HYDROGRAPH AT
HYDROGRAPH AT
DIVERSION TO
HYDROGRAPH AT
3 COMBINFD AT

DIVERSION TO

DETBAS

CoMB13

RPDLN3

GRWY38

RET9

DETBAS

CoMB14

RETHYD

BLR4OE

RET10

DETBAS

coMB15

RBLR4O

GRW4ON

GWR40

RET11

DETBAS

CoMB16

GRW40S

270.

511,

513.

194.

112.

194.

658.

1.

455.

455.

215,

12.30

12.43

12.43

12.30

12.30

12.30

12.43

12.67

12.17

13.13

13.13

12.67

13.57

12.20

12.37

15.50

15.50

12.20

12.20

10.

18.

15.

95.

2.

31.

33.

12.

a1.

21.

a5.

1.

9.

0.14

0.22

0.22

0.12

0.12

0.34

0.00

0.02

0.02

0.02

0.02

0.02

0.16

0.03

0.03

0.03

0.22

0.22

47.20

64.86

12.43

13.57
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HYDROGRAPH AT

ROUTED TO

2 COMBINED AT

DIVERSION TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

DIVERSION TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED 10O

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

DIVERSION TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

SR51NR

RSRSN

49.22

12.50




RSR516 408. 12.47 92. 26. 9. 1.7

HYDROGRAPH AT

HYDROGRAPH AT

2 COMBINED AT

DIVERSION

HYDROGRAPH AT

2 COMBINED AT

HYDROGRAPH AT

2 COMBINED AT

SRS1LD 100. 1230 12, 3. 1. 0.06
RETGLD 8. 12.30 9. 2. 1. 0.00
Comb21 190. 12.30 21, 5. 2. 0.06
10
18-LD 9. 12.30 9. 2. e 0.06
SPLIT 95. 12.30 12. s, 1. 0.06
CoMB22 490.  12.40 104. 30. 1. 1.80
HYDROGRAPH AT -
RETHYD 9. 12.30 9. 2. 1. 0.00
SRS1TR 53.  12.13 3. 1. 0. 0.02
COMB23 125. 12.23 12. 3. 1. 0.02

ISTAQ

RSR51N

CONTINUITY SUMMARY

RSR518

CONTINUITY SUMMARY

RSR518

CONTINUITY SUMMARY

RSR51P

CONTINUITY SUMMARY

SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING
(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW)
INTERPOLATED TO
COMPUTATION INTERVAL

ELEMENT T PEAK TIME TO VOLUME DT PEAK TIME TO VOLUME
PEAK PEAK
(MIN) (CFS) (MIN) (IN) (MIN) (CFs) (MIN) (IN)
MANE 1.19 196.12 758.95 0.80 2.00 192.66 760.00 0.80
CAC-FT) - INFLOW=0.1191E+02 EXCESS=0.0000E+00 OUTFLOW=0.1191E+02 BASIN STORAGE=0,3209E-10 PERCENT ERROR=

MANE 0.45 240.61 760.90 0.57 2.00 239.95 760.00 0.57

(AC-FT) - INFLOW=0.2442E+02 EXCESS=0.0000E+00 OUTFLOW=0,2442E+02 BASIN STORAGE=0.4279E-10 PERCENT ERROR=
MANE 0.78 238.14 761.40 0.56 2.00 237.17  762.00 0.56

(AC-FT) - INFLOW=0.2483E+02 EXCESS=0.0000E+00 OUTFLOW=0.2483E+02 BASIN STORAGE=0.1171E-09 PERCENT ERROR=
MANE 0.39 240.09 762.52 0.58 2.00 238.80 762.00 0.58

CAC-FT) - INFLOW=0.2583E+02 EXCESS=0.0000E+00 OUTFLOW=0.2583E+02 BASIN STORAGE=0.6493E-10 PERCENT ERROR=

0.0

0.0

0.0

0.0 -



R36thS MANE

CONTINUITY SUMMARY (AC-FT)

RSR51P MANE

CONTINUITY SUMMARY (AC-FT)

CONTINUITY SUMMARY (AC-FT)

RGRWY3

ICONT]NUITY SUMMARY (AC-FT)

l RSRSN

'CONTINU!TY SUMMARY (AC-FT)

' RSR516

CONTINUITY SUMMARY (AC-FT)

%k NORMAL END OF HEC-1 ***

1.64 43.60 742.43 0.67 2.00 43.44 742.00

INFLOW=0.2562E+01 EXCESS=0.0000E+00 OUTFLOW=0.2564E+01 BASIN STORAGE=0.4013E-10 PERCENT ERROR=
0.43 280.7 762.77 0.63 2.00 277.76 762.00

INFLOW=0.3123E+02 EXCESS=0.0000E+00 OUTF LOH=0.3123£+?2 BASIN STORAGE=0.1128E-09 PERCENT ERROR=
0.65 277.43 763.61 2.00 277.18 764.00

INFLOW=0.3123E+02 EXCESS=0.0000E+00 OUTFLOW=0.3123E+02 BASIN STORAGE=0.2207E-09 PERCENT ERROR=
0.49  360.72  764.98 0.51 2.00  358.04  764.00

INFLOW=0.4420€E+02 EXCESS=0.0000E+00 ournou=p <4420E+02 BASIN STORAGE=0.1770E-09 PERCENT ERROR=
0.85 367.65 766.05 0.53 2.00 367.52 766.00 0.53

INFLOW=0.4717E+02 EXCESS=0.0000E+00 OUTFLOW=0.4718E+02 BASIN STORAGE=0.5270E-09 PERCENT ERROR=

0.58  408.50 747.26 2.00  408.24 748.00

INFLOW=0.5225E+02 EXCESS=0.0000E+00 OUTFLOW=0.5226E+02 BASIN STORAGE=0.1437E-06 PERCENT ERROR=

-0.1







To Ray Jordan, P.E.
Jim Romero, P.E.

From L. Steve Miller, P.E. A

‘Date  August 28, 1995 Memorandum

Subject SR-51 Squaw Peak Off-site Hydrology ,

I have completed the modeling of the SR-51 watershed between the Central Arizona Project
Canal and Thunderbird Road. The watershed was analyzed using data from the USGS

quadrangle mapping, ADOT provided mapping along the roadway alignment, intersection surveys
provided by HDR’s survey subconsultant, and field trips to identify watershed characteristics.

The results of the HEC-1 modeling effort are based on the ADOT 1993 Highway Drainage
Design Manual procedures which include the Green & Ampt infiltration loss procedure and the
Clark Unit Hydrograph procedure. Past experience with these procedures have shown shorter
times of concentration and higher peak discharges results from their application. A comparison of
the Final Hydrology Report (November, 1988) discharges along the SR-51 and the results of
HDR’s analysis are provided in the following table. .

LOCATION Final Hydrology Report HDR Analysis

DA Q50 Q100 DA Q50 Q100
SR-51 & Bell Road 032 237 295 0.80 252" 295
SR-51 & Greenway Road 0.63 389 516 1.54 411: 506
SR-51 U/S Thunderbird Road 0.83 433 601 1.70 614 692
Thunderbird Road @ SR-51 (east side) 0.06 82 94

As can be seen in the preceding table, the Final Hydrology Report, produced by Baker Engineers,
does not account for the entire watershed contributing to SR-51 within this reach. The original
purpose of the hydrologic model shown in the Final Hydrology Report was to establish discharges
within the roadway corridor during the routing study. The initial modeling performed by AN
West for Gruen & Associates based subarea delineations on the topographic data from the USGS
quadrangle mapping (1981-1982). The GEC (Baker Engineers) remodeled the area south of
Thunderbird using HEC-1 prior to the final design contract. The report indicates the model for
the area north of Thunderbird Road (TR-20) was adjusted to account for the selected route but
the watershed boundaries does not appear to have been revisited as was done for the area to the
south. The adjusted route study hydrology was more general in nature and the HDR modeling is
very specific and detailed and is appropriate for use for final design of the drainage facilities.

Large overflows to the south along the mile streets divert much of the watershed runoff along
40th, 39th and 36th Streets, thus reducing the peak runoff getting to the SR-51 alignment.
Therefore, despite the larger drainage area in the HDR model, the predicted peak discharges
along the SR-51 alignment north of Greenway Road by the two models are very consistent. The
- only physical constraint assumption used in the HDR modeling which effects the modeling results




was that the flow being deverted to the SR-51 alignment at Greenway Road was limited 35 cfs
because of the sag condition in Greenway Road immediately east of the alignment. This sag will
probably back storm water into the intersection at 38th Street during high flows which will force
most of the flow in excess of the design discharge to the south. The largest difference in the
results of the two models occurs between Greenway & Thunderbird Roads. The Final
Hydrology Report used the TR-20 model while HDR used the HEC-1 model. These two
simulation models are not consistent in their routing, hydrograph peaking routines, unit
hydrograph and loss rate functions. The other factor which greatly impacts the modeling results
were the curve numbers used in the Final Hydrology Report were between 74.9 and 83.4. They
were selected to account for the City of Phoenix retention policy under which the area was
developed. These curve numbers result in low runoff predictions. For the area between
Greenway and Thunderbird Roads, the CN’s used account for some retention within the
residential development. No retention was observed during site visits to this area.

The HDR model is based on the current analysis procedures adopted by ADOT. For the areas
developed since 1988, the 100-year 2-hour runoff volume (City of Phoenix retention requirement)
was modeled and the modeling event (50-yr. or 100-yr.) runoff hydrographs were routed through
modeling retention basins which reduced the runoff hydrograph by this retention volume. Where
site visits indicated that no retention was provided, HDR’s model does not account for this
reduction in flow. The storm water collected along SR-51 was routed as pipe and culvert flow
with no losses and short travel times which represents the roadway off-site drainage concept.

This caused the timing of the peak flow in the pipe to be nearly coincident with the off-site flow
from the small adjacent drainage areas south of Greenway Road. The result of this modeling is
the dramatic increase in peak flow along the SR-51 alignment between Greenway and
Thunderbird Roads. This condition was not experienced in the previous modeling effort by AN
West and Baker Engineering because the storm analyzed previously was a 9-hour duration storm
rather than the 24-hour storm and the routing and hydrograph methods used previously offset the
peaks enough to only increase the resultant hydrograph by 44 cfs and 85 cfs between Greenway
and Thunderbird Roads for the 50-year and 100-year events. The peak flow rate entering the SR-
51 alignment between these two roads from the previous model was 221 and 267 cfs for these
two events. The computation interval for the TR-20 model was set at 6 minutes while the HDR
model was run with a 2 minute time step due to much smaller subbasin areas. This accounts for
some of the peak flow rate differences.

The existing storm drains in 40th Street, 36th Street, and in Greenway Road were not modeled
because the storm water runoff which they collect has been accounted for. When the storm water
inlets for these areas are being design, these flows will have to be separated. Neither HDR nor
the AN West/Baker modeling accounted for the Pump Station input at Greenway Road. This
peak discharge has not been established for the current mainline profile but has been estimated to
be as much as 80-90 cfs. The previous study by Baker indicated that the pump station capacity
would be in the 40-50 cfs range.
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To Jim Romero, P.E.
Ray Jordan, P.E.

From L. Steve Miller, P.E. A

Date  August 29, 1995 Memorandum
Subject SR-51 Squaw Peak Off-site Hydrology - Review Comments

Because of his upcoming extended vacation, Ray called me this morning and discussed the August
28, 1995 Memo which explained the results of the hydrologic modeling of the SR-51 watershed.
He had the following three comments:

1. The HDR model shows a very large increase in drainage area and very small increases in storm
water runoff along SR-51. Both the watershed and the hydrologic model should be review
independently to insure the results are reasonable. Ray did not question the results but does want
this quality control activity to occur.

2. The modeling time step was set at 2 minutes while the ADOT design manual suggests that a 5
minute time step be used for 24-hour storms. HDR needs to justify the smaller time step being
used.

3. Was the watershed over sub-divided? The philosophy of the ADOT design manual is to
minimize the number of subbasins.

Ray agreed that this modeling effort was most likely necessary to determine design inflows. The
previous modeling effort was general in nature and did not provide the required design discharges

necessary for final design.

While these comments were addressed over the phone to his satisfaction, Ray asked me to
document the conversation and HDR’s responses for you in this memo. The following are HDR’s
explanation of the three concerns.

1. Anindependent watershed site visit will be conducted to verify ﬂow splits and reasonableness
of model. This will be done by Jerry Zovne, P.E., Ph.D., to insure that the watershed has been
appropriately modeled.

2. The modeling time step used in the model was a consequence of two small watersheds
between Greenway and Thunderbird Roads. The model requires a time step that allows three
time periods on the rising limb of the hydrograph, therefore the 2 minute time step is necessary.
3. The 1.70 square mile drainage area was divided into 23 subbareas. This would usually be
considered excessive however, because there are 11 inflow locations along the SR-51 alignment
and 7 flow splits in the watershed, the drainage area size appears to be reasonable.

Concluding the review conversation with Ray, he indicated that the flows from the HDR analysis
were to be used for the design of the storm drain and also that the Indian Bend Wash peak flows
should not be changed, that the discharges being used by BRW are still appropriate.




To File

From L. Steve Miller, P.E.
A

Date  September 5, 1995 Memorandum

Subject SR-51 Off-site Hydrologic Modeling - QC review by J. Zovne, 9-1-95 / 014 s

£

I asked Dr. Jerry Zovne to field verify the flow splits and the drainage boundaries used in the
hydrologic analysis of the SR-51 Squaw Peak project. Dr. Zovne spent several hours in the field
on September 1, 1995 and felt that there was a possibility that the area between 44th Street and
42nd Place, between Hartford Avenue and Union Hills Drive and also the area between Union
Hills Drive and the CAP between 45th Place and 43rd Street could be adding to the area modéled
in the SR-51 analysis. A detention basin exists at 42nd Place and Hartford which could overflow
and pond in the intersection. There is a-ve&y small untmprewed channel between two houses on
Hartford Avenue, north of the basin overflow location. These flows are collected in Danbury
Road and are conveyed to the west in Danbury Road and possibly to the south in 42nd Street.
The flows in 42nd Street are collected in the detention basin at 41st Street and Anderson Drive.
The flows in Danbury are routed to 40th Street and are routed to Bell in 40th Street. There is
some possibility that these flows could be combining with the Campo Bello Drive flows and get to
the SW corner of Paradise Valley Park.

For model simplicity and to model the most severe possible condition as far as the SR-51 off-site
collection system is concerned, the area in question was modeled using the Green & Ampt soil
parameters from the adjacent subarea (CBD40E), and combining these flows at 40th Street and
Campo Bello Drive. This route only travels through three flow splits and has the propensity to
collect these flows as far to the north (upstream) as possible. The other route would increase the
number of splits by 2 and route the hydrograph through an additional basin.

The impact of adding the questioned contribution area to the model is an increased discharge at
SR-51 and Greenway Road and also at SR-51 and Blanche Drive. The 50-year peak flow rate
increase by 15 and 11 cfs at these two locations. This amounts to about a two percent increase in
flow rate. Because of the minimal impact to the design capacity of the off-site drainage facilities
the area east of 42nd Place will not be added to the hydrologic analysis for SR-51.

Dr. Zovne did not have a problem with the flow splits used in the modeling effort.
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THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HECIGS, HEC1DB, AND HECTKW.

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 ANO AMPT INFILTRATION
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

HEC-1 INPUT

I....... | S . . T TeevaeaaBunenaad9......10
=
1D State Route 51 - Squaw Peak Highway .DAT

i Off-site Hydrology - Thunderbird to Central Arizona Project
D 50-year 24-hour analysis

ID ADOT 1993 Procedures

IT 2 2000

10 3

*DIAGRAM
*

KK UH4ONE

KM Runoff from subdivision NE quad. of 40th Street & Union Hills

PH 0.67 1.31 2.22 2.42 2.56 2.82 3.09 3.37
BA 0.124

LG 0.20 0.25 3.5 35.0

uc 0.33 0.25
*

KK DETBAS
KM ~ Route outflow hydrograph through imaginary basin to account for

KM City of Phoenix 10U-year 2-hour retention policy
DT RET1 8.7




17 DI 0 100 200 300

18 ba 0 100 200 300
*
19 KK  SPLIT
20 KM Split flows @ 40th St. & Union Hills Dr. to South and west
21 DT UH4O0S
22 DI 0.0 5.0 10.0 25.0 50.0 85.0 100.0 200.0
23 pa 0.0 0.0 3.0 15.0 35.0 65.0 83.0 183.0
*
24 KK RUH4ONE
25 KM Route hydrograph from Union Hills & 40th St. to SRS1UH @ 38th St.
26 RS 1 FLOW 0.0
27 RC 0.016 0.016 0.016 - 500 0.0032
28 RX 19.0 30.0 35.5 37.0 59.9 60.0 65.0 70.0
29 RY 4.0 3.19 3.07 2.64 3.01 4.00 4.0 4.0
*
30 KK SR51UH
31 KM Runoff from new subdivision NW quad. of 40th Street & Union Hills
32 BA  0.095
33 LG 0.20 0.25 3.5 0.25 30.0
34 uc 0.36 0.39
*
35 KK DETBAS
36 KM Route outflow hydrograph through imaginary basin to account for
37 KM City of Phoenix 100-year 2-hour retention policy
38 0T RET2 10.0
39 DI 0 100 200 300
40 DaQ 0 100 200 300
*
1 HEC-1 INPUT
LINE ID.cee... Teesuenn 2evennas k- PP bovennns Seeisnes Giverann Teeeanne : U Deennnn 10
41 KK  COMB1
42 KM Combine flows at 38th St. & Union Hills Drive
43 HC 2
*
44 KK RSRS1UH
45 KM Route hydrograph from Union Hills & 38th Street to SR-51 at SRSINP
46 RS 5 FLOW 0.0
47 RC 0.025 0.030 0.025 2200 0.0109
48 RX 0.0 55.0 60.0 69.0 74.0 83.0 88.0 143.0
49 RY 5.0 4.0 4.0 1.0 1.0 4.0 4.0 5.0
*
50 KK RETHYD
51 KM Retrieve diverted hydrograph from 40th St. & Union Hills Drive
52 DR UH&4OS
*
53 KK RUH40S
54 KM Route diverted flows to SR-51 in channel
55 RS 5 FLOW 0.0

56 RC 0.025 0.030 0.025 2200 0.0114



0.0 55.0 60.0 69.0 74.0 83.0 88.0 143.0
5.0 4.0 4.0 1.0 1.0 4.0 4.0 5.0

KK SRSINP

KM Runoff from north half of Paridise valley Park
BA  0.060

LG 0.35 0.25 3.5 0.25

uc 0.42 0.35

*

KK COMB2
KM Combine flows at SR-51 and circulation road in Paradise Valley Park

HC 3
*

KK RSRS1INP
KM Route flows from COMB2 @ SR-51 to Bell Road & SR-51 - PIPE FLOW

RK 3550 0.0068 0.012 CIRC 5.0 3
*

KK SR51sP

KM Runoff from south half of Paradise Valley Park
BA  0.091

LG 0.35 0.25 5.0 0.25

uc 0.59 0.53

*

HEC-1 INPUT

....... ) R SN APPSR JRPR - T U  F L TR |

DETBAS
Route outflow hydrograph through imaginary basin to account for
City of Phoenix 100-year 2-hour retention policy for Parks & Rec Center
RET3 2.5
0 100 200 300
0 100 200 300

KK REL4OE

KM Runoff from subdivision SE quad. of 40th Street & Union Hills
BA 0.095

LG 0.20 0.25 3.5 0.25 41.0

uc 0.32 0.30

*

KK RREL4OE

KM Route hydrograph from 40th St. & Robert E. Lee St. to Campo Bello Dr.
KM at CBD4OE in 40th Street.

RS 2 FLOW 0.0

RC 0.016 0.016 0.016 1100 0.0056

RX 0.0 3.0 24.0 24.5 62.5 63.0 74.0 96.0

RY 3.0 0.5 1.5 1.0 1.0 1.5 2.0 3.0

*

KK UH42NE

KM Runoff from subdivision NE quad. of 42nd Street & Union Hills
BA 0.082

LG 0.20 0.25 3.5 0.25 52.0
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98
99
100
101
102
103

104
105
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107
108
109
110

1M1
112
113
14
115

LINE

116
17
118
119
120
121

122
123
124
125
126

127
128
129

130
131
132
133
134
135
136
137

uc

KK
KM
KM
DT
DI
ba

KK
KM
KM
RS
RC
RX
RY

KK
KM
BA
LG
uc

1D

KK
KM
KM
DT
DI
ba

KK
KM
BA
LG
uc

KK
KM
HC

*

KK
KM
KM
KM
RS
RC
RX
RY

*

0.30

DETBAS

RET4
0
0

RUH42N

0.13

Route outflow hydrograph through imaginary basin to account for
City of Phoenix 100-year 2-hour retention policy

10.0
100
100

E

200
200

300
300

Route hydrograph from 42nd St. and Union Hills ‘to 40th & Campo Belto Dr.
Route through street network.

1 FLOW 0.0

0.016 0.016 0.016 5500 0.0046

0.0 3.0 24.0 24.5 62.5 63.0 74.0 96.0

3.0 0.5 1.5 1.0 1.0 1.5 2.0 3.0
HART42 -

Runoff from area east of 42 and north of Harford

0.170

0.20 0.25 3.5 0.25 26.0
0.458 0.477

HEC-1 INPUT PAGE
....... ToereeacBanecenBeeiieiibanu S iibennneeTonee80......9......10

DETBAS

RET4
0
0

CBD4OE

0.170

0.20

0.49

COMB3

4

RCBD4O

3
0.025
0.0
4.0

Route outflow hydrograph through imaginary basin to account for
City of Phoenix 100-year 2-hour retention policy

5.0
100
100

200
200

300
300

Runoff from subdivision east side of 40th Street & Campo Bello

0.25
0.53

3.5

0.25 26.0

Combine hydrographs at 40th St. & Campo Bello Dr.

E

Route combine flows from 40th St. and Campo Bello Drive to northwest
corner of Paradise Valley High School, through the City of Phoenix

Parks and Rec. Center.

FLOW
0.025
24.0
2.5

0.0
0.025
32.0
2.0

1450 0.0064
40.0 50.0
0.5 0.5

Channel is shallow flow across desert.

58.0 64.0 88.0
2.0 2.5 4.0

4



KK  COMB4
KM Combine flows at NW corner of Paradise Valley High School
HC 2

*

KK RSR51sP

KM Route flows Paradise Valley Park through PV HS using

KM maintenance road along west side of school to Bell Road
RS 3 FLOW 0.0

RC 0.016 0.016 0.016 1300 0.0054

RX 0.0 13.0 18.5 19.0 49.0 49.5 51.0 51.1
RY 3.0 1.5 1.5 1.0 1.0 1.5 1.5 3.0

*

KK BRPVHS
KM Runoff from Paradise Valley High School 40th Street & Bell Road
BA  0.068
LG 0.20 0.25 4.2 0.40 43.0
uc 0.26 0.22
*
HEC-1 INPUT

....... P . Y S

Split 2/3 of runoff to south across Bell Road in 2 dip sections
PVH40S
0.0 3.0 6.0 24.0 54.0 96.0 150.0 210.0
0.0 2.0 4.0 16.0 36.0 64.0 100.0 140.0

COMBS
Combine flows at 38th Street & Bell Road

2

SPLIT
Split flows @ 38th St. & Bell Road to South and west
BR38S '
0.0 3.0 10.0 25.0 55.0 90.0 140.0 300.0 400.0
0.0 1.0 5.0 14.0 20.0 55.0 105.0 265.0 365.0

RBRPVHS
Route flows from 38th St. & Bell Rd. to SR-51 & Bell Road
1 FLOW 0.0
0.016 0.016 0.016 500 0.0010
90.0 100.0 104.9 105.0 132.9 133.0 134.0 144.0
67.0 63.4 63.3 62.8 62.8 63.3 64.0 67.0

SRS 18N
Runoff from mini-storage lot north of Bell Road, west of 38th Street
0.017
0.05 0.25 3.5 0.25 85.0
0.15 0.25

1




177 KK DETBAS

178 KM Route outflow hydrograph through imaginary basin to account for
179 KM City of Phoenix 100-year 2-hour retention policy
180 DT RET6 2.0
181 DI 0 100 200 300
182 DQ 0 100 200 300
*
183 KK  COMB6
184 KM Combine flow in Bell Road at SR-51
185 HC 2
*
186 KK COMB7
187 KM Combine flow in SR-51 at Bell Road
188 HC 2
*
1 HEC-1 INPUT PAGE 6
LINE ID....... Toveannn 2. K P bivenn.. Seeeree- [- T Toeenae. 8....... Fevnnnn 10
189 KK RSR51BN
190 KM Route flows from COMB7 @ SR-51 and Bell Road to nr Phelps Rd. & SR-51
191 KM - PIPE FLOW .
192 RK 1100 0.0033 0.012 CIRC 6.0 1
*
193 KK SR51BS
194 KM Runoff from SW quad. of 38th Street & Bell Road
195 BA 0.028
196 LG 0.20 0.25 3.5 0.25 38.0
197 uc 0.18 0.17
&
198 KK DETBAS
199 KM Route outflow hydrograph through imaginary basin to account for
200 KM City of Phoenix 100-year 2-hour retention policy
201 DT RET7 3.0
202 DI 0 100 200 300
203 pa 0 100 200 300
*
204 KK coMB8
205 KM Combine flow in SR-51 at Phelps Road
206 HC 2
*
207 KK RSR518S
208 KM Route flows from COMB8 @ SR-51 and Phelps Road to Paradise Lane & SR-51
209 KM - PIPE FLOW
210 RK 1600 0.0033 0.012 CIRC 6.0 2
*
21 KK SR51PR
212 KM Runoff from NE quad. of SR-51 & Paradise Lane
213 BA 0.009
214 LG 0.20 0.35 3.5 0.25 30.0

215 uc 0.15 0.21

%*



KK COoMBY
KM Combine flow in SR-51 at Paradise Lane
HC 2

*

KK RSR51PR

KM Route flows from COMBY & SR-51 and Paradise Lane to Tierra Buena & SR-51
KM - PIPE FLOW

RK 1300 0.0033 0.012 CIRC 6.0

*

HEC-1 INPUT

....... ) PP SUP: SO SN, SO . SOy SRR : BRI T |

KK BUEN37

KM Runoff from NE quad. of SR-51 & Tierra Buena
BA 0.082

LG 0.20 0.25 3.5 0.25 26.0

uc 0.34 0.34

*

KK COMB10
KM Combine flow in SR-51 at Tierra Buena

HC 2

*

KK RBUEN37
KM Route flows from COMB10 & SR-51 and Tierra Beuna to Greenway & SR-51

KM - PIPE FLOW
RK 1350 0.0033 0.012 CIRC 6.5

*

KK BR4ONE

KM Runoff from development east of 40th Street, north of Bell Road
BA 0.084

LG 0.20 0.25 3.5 0.25 50.0

uc 0.28 0.28

*

KK DETBAS

KM Route outflow hydrograph through imaginary basin to account for
KM City of Phoenix 100-year 2-hour retention policy

DT RETS 8.0

DI 0 100 200 300

DQ 0 100 200 300

*

KK SPLIT
KM split flows @ 40th St. & Bell Road to South and west

DT  BR40S
0.0 5.0 10.0 25.0 40.0 85.0 150.0 200.0

e} 0.0 0.0 5.0 10.0 15.0 28.0 45.0 60.0

*

KK RBR4ONE

KM Route flow from 40th St. & Bell to 38th & Bell Road
RS 3 FLOW 0.0

RC 0.016 0.016 0.016 1350 0.0025




255 RX 99.0 99.5 100.0 125.0 202.7 203.2 221.2 239.2

256 RY 66.87 66.77 66.27 65.83 66.37 66.87 66.87 66.87
*
257 KK RETHYD
258 KM Retrieve diverted hydrograph from Paradise Valley High School & Bell Rd
259 DR  PVH40S
*
1 HEC-1 INPUT PAGE 8
LINE ID....... Tewennn. 2eenenen K JUP [P Seiienen 6iiannnn Toverenn 8iiunnnn Denann 10
1
260 KK CcoMB11
261 KM Combine flows at Bell Road and 38th Street, south side of Bell Road
262 HC 2
*
263 KK RETHYD
264 KM Retrieve diverted hydrograph from 38th St. & Bell Road
265 DR  BR38S -
*
266 KK COMB12
267 KM Combine flows in 38th Street, south of Bell Road
268 HC 2
*
269 KK RBR38S
270 KM Route diverted hydrograph BR38S south in 38th Street to Paradise Lane
e 271 KM Adjust depth by increasing end point elevations to allow for high
272 KM peak flow in 38th Street. Increase from 46.63, 0.0; 46.38, 15.0 to
273 KM 50.0, 0.0; 46.6, 1.0 and 46.29,57.0; 46.55, 67.0; to 46.5, 66.0, 50.0
274 RS 5 FLOW 0.0
275 RC 0.016 0.016 0.016 2640  0.0064
276 RX 0.0 1.0 19.5 20.0 52.0 52.5 66.0 67.0
277 RY 50.0 46.6 46.23  45.80 45.77 46.26 46.5 50.0
*
278 KK PDLN38
279 KM Runoff from NE quad. of 38th Street & Paradise Lane
280 BA 0.136
281 LG 0.20 0.26 3.8 0.54 31.0
282 uc 0.24 0.11
*
283 KK DETBAS
284 KM Route outflow hydrograph through imaginary basin to account for
285 KM City of Phoenix 100-year 2-hour retention policy
286 DT RET8 8.0
287 D1 0 100 200 300
288 DQ 0 100 200 300
*
289 KK CcoMB13
290 KM Combine flows at Paradise Lane and 38th Street
2N HC 2

*

292 KK RPDLN38



Route combined hydrograph PDLN38 scuth in 38th Street to Greenway Road
Adjust depth by increasing end point elevations to allow for high
peak flow in 38th Street. Increase from 46.63, 0.0; 46.38, 15.0 to
50.0, 0.0; 46.6, 1.0 and 46.29,57.0; 46.55, 67.0; to 46.5, 66.0, 50.0
5 FLOW 0.0
0.016 0.016 0.016 2640 0.0048
1.0 19.5 20.0 52.0
HEC-1 INPUT

....... . FR Y . P

46.6 46.23 45.80 45.77

KK GRWY38

KM Runoff from NE quad. of 38th Street & Greenway Road
BA 0.122

LG 0.20 0.27 3.1 0.79 21.0

uc 0.32 0.23

*

KK DETBAS
KM Route outflow hydrograph through imaginary basin to account for

KM City of Phoenix 100-year 2-hour retention policy
DT RET9 2.0
D1 0 100 200 300
hh]e] 0 100 200 300

*

KK COMB14
KM Combine flows at Greenway Road and 38th Street

HC 2

*

KK RETHYD
KM Retrieve diverted hydrograph from 40th St. & Bell Road

DR BR4OS

*

KK BLR4OE

KM Runoff from east of 40th Street & north of Bell Road
BA 0.021

LG 0.05 0.25 3.5 0.25 85.0

uc 0.14 0.16

*

KK DETBAS

KM Route outflow hydrograph through imaginary basin to account for
KM City of Phoenix 100-year 2-hour retention policy

DT RET10 3.0

DI 0 100 200 300

hle] 0 100 200 300
*

KK COMB15
KM Combine flows at Bell Road and 40th Street

HC 2

*

<
P

1

KK RBLR4OE




333
334
335
336
337

LINE

338
339
340
341
342

343
344
345
346
347

348
349
350
351
352
353

354
355
356

357
358
359
360
361
362
363

364
365
366
367
368
369

370
371
372

KM
RS
RC
RX

RY
*

1D

KK
KM
BA
LG
uc

*

KK
KM
BA
LG
uc

*

KK
KM
KM
DT
DI
PIY]

*

KK
KM
HC

*

KK
KM
KM
KM
T
DI

Da
*

KK
KM
RS
RC
RX
RY

*

KK
KM
HC

*

Route flows from 40th St. & Bell Rd. to 40th St. & Greenway Road
kK FLOW 0.0
0.016 0.016 0.016 5300 0.0047
0.0 29.5 35.0 36.5 101.3 102.8 108.3 126.3
66.72 65.21 65.12 64.81 64.70 64.99 65.04 66.72

HEC-1 INPUT
....... | Y AR JRRp Ry A TR - JRR R (R - SRR - S 1]
GRW4ON
Runoff from NE quad. of 40th Street & Greenway Road
0.163
0.35 0.25 4.8 0.28 25.0
0.27 0.08
GWR40
Runoff from NE quad. of 40th Street & Greenway Road
0.032
0.20 0.25 4.9 0.27 56.0
0.31 0.77
DETBAS

Route outflow hydrograph through imaginary basin to account for
City of Phoenix 100-year 2-hour retention policy
RET11 4.0
0 100 200 300
0 100 200 300

COoMB16
Combine flows at Greenway Road and 40th Street

3

SPLIT
split flows at Greenway Road & 40th Street
ASSUME 50% to south and 50% to west after first 25 cfs to west
No topographic data avaitable to refine deversion
GRW40S
0.0 15.0 25.0 27.0 125.0 775.0
0.0 0.0 0.0 1.0 50.0 375.0

RGRW4ON
Route flows from 40th St. & Greenway Rd. to 38th St. & Greenway Road
3 FLOW 0.0
0.016 0.016 0.016 1350 0.0053
0.0 28.5 34.0 34.5 89.0 89.5 95.0 121.0
50.05 48.67 48.56 48.11 48.01 48.50 48.64 49.45

coMB17
Combine flows at Greenway Road and 38th Street
2

HEC-1 INPUT

PAGE 10

PAGE 11




KK  SPLIT
KM split flows along Greenway Road south at 38th Street and west
DT GRW38S
0.0 15.0 25.0 125.0 765.0
hle} 0.0 0.0 0.0 30.0 = 435.0

*

KK RGRW4ON

KM Route flows from 38th St. & Greenway Rd. to 36th St. & Greenway Road
RS 3 FLOW 0.0

RC 0.016 0.016 0.016 1300 0.0020

RX 0.0 28.5 34.0 34.5 89.0 89.5 95.0 121.0

RY 50.05 48.67 48.56 48.11 48.01 48.50 48.64  49.45

*

KK GRWY36

KM Runoff from NE quad. of 36th Street & Greenway Road
BA  0.059

LG 0.20 0.25 4.95 0.26 22.0

uc 0.33 0.32

*

KK COMB18
KM Combine flows at Greenway Road and 36th Street

HC 2

*

KK  SPLIT
split flows @ 36th St. & Greenway Road to South and west

DT GMWY36S
0.0 10.0 30.0 37.0 100.0 200.0 250.0 625.0 1000.0
hle) 0.0 7.0 20.0 25.0 65.0 140.0 175.0 475.0 775.0

*

KK COMB19
KM Combine flows at Greenway Road and SR-51

HC 2

*

KK RGRWY36

KM Route flows from COMB16 @ SR-51 and Greenway Road to Blanche Dr. & SR-51
KM - PIPE FLOW

RK 1250 0.0033 0.012 CIRC 7.0

*

KK SRSINR

KM Runoff from NE quad. of SR-51 & Nisbet Road
BA 0.026

LG 0.20 0.25 3.5 0.25 30.0

uc 0.20 0.19

*

HEC-1 INPUT PAGE 12

ID....... Toeeeaen 2iiiinnn . [/ Serenna- [-TYRPR [ANEO 8....... Queennn 10




409 KK CoMB20

410 KM Combine flows at Blanche Dr. and SR-51
411 HC 2
*
412 KK RSRS1NR
413 KM Route flows from COMB17 @ SR-51 and Blanche Dr. to Gelding & SR-51
414 KM - PIPE FLOW
415 RK 2275 0.0033 0.012 CIRC 7.5 2
*
416 KK SRS1GD
&7 KM Runoff from NE quad. of SR-51 & Gelding Drive
418 BA 0.082
419 LG 0.20 0.25 3.5 0.25 30.0
420 uc 0.31 0.27
*
421 KK CcoMB21
422 KM Combine flows at Gelding and SR-51
423 HC 2 -
*
424 KK RSRS1GD
425 KM Route flows from COMB18 @ SR-51 and Gelding to Ludlow & SR-51
426 KM - PIPE FLOW
427 RK 1500 0.0033 0.012 TRAP 8.0 0.001 1
*
428 KK SR51LD
429 KM Runoff from NE quad. of SR-51 & Ludlow Drive
430 BA 0.056
431 LG 0.20 0.25 3.5 0.25 30.0
432 uc 0.30 0.30
*
433 KK SPLIT
434 KM split flows @ 34th Pl. & Ludlow Drive to Thunderbird (south)
435 DT TB-LD
436 DI 0.0 9.0 16.0 25.0 50.0 81.0 98.0 116.0
437 ple] 0.0 0.0 2.0 6.0 19.0 35.0 44.0 54.0
*
438 KK COMB22
439 KM Combine flows at Ludlow and SR-51
440 HC 2
*
441 KK RETHYD
442 KM Retrieve diverted hydrograph from 34th PL. & Ludlow Drive
443 DR TB-LD
*

1 HEC-1 INPUT PAGE 13
LINE |1 TR | I 2icenans - PR, bewnaann - J 6ivinnns Teeennnn : J, Fanann 10
444 KK SRS51TR
445 KM Runoff from NE quad. of SR-51 & Thunderbird Road

446 BA 0.016



0.20 0.25 3.5 0.25 30.0
0.13 0.09

KK COoMB23
KM Combine flows at Thunderbird and SR-51
HC 2

*
7z
SCHEMATIC DIAGRAM OF STREAM NETWORK

(V) ROUTING (--->) DIVERSION OR PUMP FLOW

(.) CONNECTOR (<---) RETURN OF DIVERTED OR PUMPED FLOW

UHAONE

RUH4ON

SR51UH

RSR51U

RETHYD
v
v
RUH40S

SRSINP

SR51sP




78

81

86

93

101
98

104

"1

119
116

122

127

130

138

141

148

155
153

158

166

DETBAS

RSR51S

COMB5S

SPLIT
v

v
RBRPVH

REL4OE
v
v
RREL40
UH42NE
emmmmen >  RET4
DETBAS
v
v
RUH4RN
HART42
e > RET4
DETBAS
. CBD4OE
COMB3. s ieninneeenaascsanacsnancananns
v
v
RCBD4O
BRPVHS
ammmmmee > PVH4O0S
SPLIT
------- > BR38s




SRS1BN

RSR51B

SR51BS

DETBAS

RSR51B

SRS1PR

RSR51P

BUEN37

coMB10
v
v
RBUEN3

BR4ONE

DETBAS

&<




259
257

260

265
263

266

269

278

286
283

289

292

301

309
306

312

317
315

318

326
323

338

coMB 12
v
\)
RBR38S

comB13
v
v
RPDLN3

p<m e PVHAOS

RETHYD
O BR38S
RETHYD
PDLN38
aTomm——- > RET8
DETBAS
GRWY38
ammmmmee > RET9
DETBAS
D et BR4OS
RETHYD
BLR4OE
smmmm-- > RET10
DETBAS
COMB1S....ccuu.n.n
v
v
RBLR4O
GRW4ON



coMB17

SPLIT
\

v
RGRW40

GRWY36

RGRWY3

SR51NR

SRS51GD




424 RSR51G

" 428 . SRSLD

435 ; e >
433 .

438

443
441

444 .

449 .

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION

IRk Rkkdkkdkkkkkkhkdkdkhhhkhdkddkkddhkhkrkddddr

ke kkddkkhkkhkhkhRhhkhkhhhkikhkhkhhhkkkikk:

* * * *
*  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  9705/1995 TIME 10:52 * * (916) 551-1748 )
+ 52 * *

ok e etk e ok o ok ok kK ok sk ok ke ke e ke e ek ok ke ke e ke ke ek e ke ke e ke ke

ek e o ek e e do ke ke ok e e ek A ek ke ek ke ek ek Wk ke e ke e ke ke

State Route 51 - Squaw Peak Highway SR-5150.DAT
off-site Hydrology - Thunderbird to Central Arizona Project

50-year 24-hour analysis

ADOT 1993 Procedures

6 10 QUTPUT CONTROL VARIABLES
IPRNT 3 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 2000 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 3 0 ENDING DATE
NDTIME 1838 ENDING TIME
ICENT 19 CENTURY MARK

COMPUTATION INTERVAL
TOTAL TIME BASE

ENGLISH UNITS

0.03 HOURS
66.63 HOURS
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Combine flows at Thunderbird and SR-51

HYDROGRAPH COMBINATION

OPERATION

HYDROGRAPH AT

DIVERSION TO

HYDROGRAPH AT

DIVERSION TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

* DIVERSION TO

1COMP 2 NUMBER OF HYDROGRAPHS TO COMBINE

HYDROGRAPH AT STATION  COMB23

MAXIMUM AVERAGE FLOW
24-HR 72-HR 66.63-HR

(CFS)
7. . 1.
(INCHES) 4.292 4.457
(AC-FT) 4. . 4.

CUMULATIVE AREA = 0.02 sa MI
RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND
TIME IN HOURS, AREA IN SQUARE MILES
PEAK  TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIMUM

STATION FLOW PEAK AREA STAGE
6-HOUR 24-HOUR 72-HOUR

DETBAS

SRS 1UH

TIME OF
MAX STAGE




HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

3 COMBINED AT

ROUTED TO

HYDROGRAPH AT

DIVERSION TO

HYDROGRAPH AT

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

DIVERSION TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

DIVERSION TO

DETBAS

comMB1

RSR51U

RETHYD

RUH40S

SR51NP

coMB2

RSRSIN

SR51sP

RET3

DETBAS

REL4OE

RREL40

UH42NE

RET4

DETBAS

RUH42N

HART42

19.

18.

154.

134.

85.
198.
193.

91.

91.

89.
172.

170.

212.

212.

220.

13.73

12.77

12.90

12.50

12.60

12.40

12.60

12.67

12.53

12.60

12.60

12.30

12.37

12.23

13.43

13.43

14.37

12.43

10.

23.

23.

14.

22.

22.

20.

19.

35.

0.09

0.22

0.22

0.00

0.00

0.06

0.28

0.28

0.09

0.09

0.09

0.09

0.09

0.08

0.08

0.08

0.08

0.17

1.72 12.90
2.99 12.60
1.58 12.37
0.87 14.37
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HYDROGRAPH AT

HYDROGRAPH AT

4 COMBINED AT

ROUTED TO

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

DIVERSION TO

HYDROGRAPH AT

2 COMBINED AT

DIVERSION TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

DIVERSION TO

HYDROGRAPH AT

2 COMBINED AT

2 COMBINED AT

ROUTED ' TO

DETBAS

CBD4OE

RSRS1S

BRPVHS

PVH40S

RBRPVH

SR51BN

DETBAS

12.63

63.40




HYDROGRAPH

AT

DIVERSION TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

AT

AT

AT

AT

AT

AT

AT

DIVERSION TO

HYDROGRAPH

AT

DIVERSION TO

HYDROGRAPH

ROUTED TO

HYDROGRAPH

2 COMBINED

AT

AT

AT

RSR518

SR518S

RET7

DETBAS

COMB8

RSR518

SRS1PR

COMBY

RSR51P

BUEN37

CoMB10

RBUEN3

BR4ONE

RETS

DETBAS

BR4OS

SPLIT

RBR4ON

RETHYD

coMB11

240.

.

71.

240.

237.

20.

241,

237.

134.

307.

304.

163.

163.

74.

5.

49.

28.

93.

93.

12.67

12.20

12.80

12.80

12.67

12.70

12.17

12.70

12.70

12.33

12.70

12.73

12.27

12.67

12.67

12.67

12.67

12.93

12.27

12.27

40.

41.

41.

43,

43,

17.

60.

60.

20.

15.

10.

13.

12.

12.

12.

13.

13.

17.

17.

0.97

0.03

0.03

0.03

1.09

0.08

0.08

0.08

0.08

0.08

0.08

0.00

0.08

66.24

12.93
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HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

DIVERSION TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

DIVERSION TO

HYDROGRAPH AT

2 COMBINED AT

HYDROGRAPH AT

HYDROGRAPH AT

DIVERSION TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

RETHYD

RBR38S

PDLN38

DETBAS

COMB13

RPDLN3

GRWY38

DETBAS

RETHYD

BLR4OE

DETBAS

CoMB15

RBLR4O

GRW4ON

47.22

12.67




HYDROGRAPH AT
+ GWR40 34.  12.37 8. 2. 1. 0.03

DIVERSION TO

RET11 34, 15.50 8. 2. 1. 0.03
HYDROGRAPH AT
+ DETBAS 2. 15.50 1. 0. 0. 0.03
3 COMBINED AT
+ coMB16 455.  12.20 33. 9. 3. 0.22
DIVERSION TO ‘
+ GRW40S 215.  12.20 12. 3, 1. 0.22
HYDROGRAPH AT
+ SPLIT 240.  12.20 21. 6. 2. 0.22
ROUTED TO
RGRW4O0 235.  12.27 21. 6. 2. 0.22
48.81 12.27
2 COMBINED AT
+ COMB17 786.  12.43 141. 38. 14. 0.56
DIVERSION TO
+ GRW38S 469, 12.43 6. 16. 6. 0.56
HYDROGRAPH AT
SPLIT 338, 12.43 76. 21. 8. 0.56
ROUTED TO
+ RGRW40 331, 12.67 76. 21. 8. 0.56
+ £9.23 12.67
HYDROGRAPH AT
+ GRWY36 96. 12.33 1. 3. 1. 0.06
2 COMBINED AT
+ CoMB18 401.  12.50 87. 24. 9. 0.62
DIVERSION TO
+ GWY36S 296.  12.50 61. 17. 6. 0.62
HYDROGRAPH AT
+ SPLIT 105. 12.50 26. 7. 3, 0.62
2 COMBINED AT
+ COMB19 403.  12.73 85. 2. 9. 1.7
ROUTED TO
+ RGRWY3 401.  12.73 85. 24. 9. 1.71
HYDROGRAPH AT
SRSINR 61.  12.20 6. 1. 1. 0.03
2 COMBINED AT
+ COMB20 411, 12.73 91. 26. 9. 1.73

ROUTED TO



HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

DIVERSION TO

HYDROGRAPH AT

2 COMBINED AT

HYDROGRAPH AT

HYDROGRAPH AT

2 COMBINED AT

RSR51IN MANE

li
+
+
1

RSR518

RSR518

RSR51P

RSRSIN

SR51GD

RSR51G

SRS1LD

RETHYD

SR51TR

coMB23

1STAQ ELEMENT

DT

(MIN)

1

.19

0.50

0.77

0.63

12.30

82. 12.17

SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING
(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW)
INTERPOLATED TO
COMPUTATION INTERVAL
PEAK TIME 70 VOLUME DT PEAK TIME TO VOLUME
PEAK PEAK

(CFS) (MIN) (IN) (MIN) (CFS) (MIN) C(IN)

196.12 758.95 0.80 2.00 192.66 760.00 0.80

ONTINUITY SUMMARY (AC-FT) - INFLOW=0.1191E+02 EXCESS=0.0000E+00 OUTFLOW=0.1191E+02 BASIN STORAGE=0.3209E-10 PERCENT ERROR=

240.18 760.69 2.00 239.94 760.00

ONTINUITY SUMMARY (AC-FT) - INFLOW=0.2347E+02 EXCESS=0.0000E+00 OUTFLOW=0.2347E+02 BASIN STORAGE=0.4278E-10 PERCENT ERROR=

238.44 761.42 . 2.00 237.23 762.00

ONTINUITY SUMMARY (AC-FT) - INFLOW=0.2388E+02 EXCESS=0.0000E+00 OUTFLOW=0.2388E+02 BASIN STORAGE=0.1191E-09 PERCENT ERROR=

239.66 762.90 2.00 236.72 762.00

0.0

0.0
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HDR Engineering, Inc.

IProject 52 6' . IComputed K Ad
lswbioet /R LALCULATIoON FOR AREA [DILET OFF |enected
|Task HEARN EC. ISheet lOf

ACEA CALCULATED USING AREA cCALCULATION COMMAND WiTHIN
MICROSTATION CcAD FILE.

DRAINAGE AREA FoZ THIS AREA INLET = /39,381 % = 3.2 acres
R= CiA

C= R6a5
A B.7 Acres
[ = L. 45 PBASED o~ THE FOLowiné

—-&. 31 /' —-&, 38

(1.4 L2 K, K. 32 <

L= lonGgesT Flow LENGTIH Int rLES = R. 14 miles
Kp= R84 T#BLE z-1 Pe 2-8 ADOT 93 HWY DRAIN. DESIGr mAn UA L
S= (5.9 7= 42/690° = &8 &Y — 5080 < 5280+ 32.21%,

T.x 114 (8.04)%%(0.60)%% (32.21)" % * (¢.45) % *°
14 (8. 27)(&.19) (4. 34) (4.49)
-15 ;‘\(‘5 = X min.

Sunee §410 = 6.496

THGREFORE

&= (3 495)(5.D(6.45)
&R = M3 cFs




PAVEMENT DRAINAGE PROGRAM - HEC~-12 Page 1 |
Licensed to: HDR Engineering, Phoenix, AZ 85016

Project : sx51

sta 337+00 INPUT l
Intens.= 0.00 C1=0.00 Al= 0.00 Qadd = 14.3 Slopel= 0.0500 Gutter= 2.00 Area = 1.9¢
CB ID = ail ©2=0,00 A2= 0.00 Qrunoff= 14.3 Slope2= 0.0000 a = 0.00 Perim =10.60
Grt P-1-7/8-4 C3=0.00 A3= 0.00 Grade = 0.0000 Slope3= 0.0500 W = 0.00 Length= 3.33

$ 8 000000 0E L0000 00000000Q000000 000200 LPNLBIPLEP0CEIIIILILLILOCEIOCELIPIOINIIOIOPIOIORIROEOIEOIOIOIRICEOITITS

OUTPUT
Flowby= 0.0 Qtotal= 14.3 Qint= 14.3 Flowby dn= 0.0 Depth=1.80 Spread= 37.92 Veloc= 0.00!

CRITERIA
Runoff computed by Rational Method Manning's n Gutter=0.014 Manning‘'s n Pavement=0.018|
Clogging Factors in Sag Location:
----- Curb Opening= 1.00 Grate= 2.00 Slotted Drain= 2.00 Comb-Curb= 1.00 Comb-Grate=99.9C
Clogging Factors on Continuous Grade:
————— Curb Opening= 2.00 Grate= 2.00 Slotted Drain= 1.25 Comb-Curb= 1.00 Comb-Grate=99.90'

Prepared by: Date:01/05/96 Time:14:56:18 Checked by: - Date:
Pavement Drainage Program (C), 1991 Copyright by SMF Engineering Corporation, Phoenix, AZI
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" HDR Engineering, Inc.

IProiec( v » IComputed YA 1Date IZhg }C[S

ISubject ) lChecked [Date

ITask lSheet 4 IOf

Accorome 10 FIGURE Z-2 Pb Z-G N ADOT Hénsy mAmuaL
Ving 7.7 For A RANFAU LORATION AT Jo sminvTES A VALUE
OF L.HYE 1S DETERMWNED. |IF 76’ = /O BY Uswi&s (.48 FOoR |

IN PRECEOING FORMULA THEN &.45 AN BE USEC i L =C0A.

s &, 35

&.5 ®R.52. &3
_EOFQ 75’//4[— Kb < /

L= lenerii oF lorncesr Flow FATH /ns MILES = %8R = . 2] miles

Kp: BAI5TrBLE 7-(, Ptr 2-8 ADOT HWY MANCAL

Lz 1D 4 FURTIEST NORIH IN QUL-PE-SAc— 15.5 Soum of Acema w Lowteror = 4 9
C4.9/1084 = R K&45S — R X845 x 5780 72 76 Ve

7"C = //Z-/ (21)5"5 (’Mé)&.éz-/za'_]é)‘d’,?i (445)'4’38

T= 1.4 (4)(5)(.37)(4a)
=14 hs. = 556 mm.
smee 8.5C £ O and i mot on e Joble 22, 6.95 =/

KR=Ci1A
= (&.74¢51) (6.45)(72.57)

QA = 172.% cF5 EAST OF %

< 52 -8.3\, -x.38
& Z \

T = 04L%g

L= 964 = .18 jiles

£ - 0

5= N.805 49/9¢R = ezl — A BERH(X BZIO= 26,95
1= 6.45

-

. //.4{./53"‘5(&.&@@52‘524,45 )

1.4 (42)( ra)( z¢) (49
= M hes = 9.2 mm.
A= (% 86e3)(¢.45)( &.64)
10 = 2.33 ¢Fs wesT oF &
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v

BASED o A R OF Ll cFS, | cAlLWATED A coRB oPCuaindb ofF 1T
2-1°% Av  1-3 To HANDLE A PoRTor oF THIS RJimors (Zo ch)
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PAVEMENT DRAINAGE PROGRAM - HEC-12
Licensed to: HDR Engineering, Phoenix, AZ 85016
Project : sr51

Sta 344+58 INPUT

Intens.= 0.00 C1=0.00 Al= 0.00 Qadd = 20.0 Slopel=99.0000 Gutter= 2.00 Area = 0.00

CB ID = col C2=0.00 A2= 0.00 Qrunoff= 20.0 Slope2= 0.0420 a = 2.00 Perim = 0.00

Curb Opening C€3=0.00 A3= 0.00 Grade = 0.0000 Slope3= 0.0200 W = 2.00 Length=17.00
OUTPUT

Flowby= 0.0 Qtotal= 20.0 Qint= 20.0 Flowby dn= 0.0 Depth=0.50 Spread= 14.52 Veloc= 0.00

CRITERIA
Runoff computed by Rational Method Manning‘s n Gutter=0.014 Manning‘s n Pavement=0.018
Clogging Factors in Sag Location:
Curb Opening= 1.00 Grate= 2.00 Slotted Drain= 2.00 Comb-Curb= 1.00 Comb-Grate=99.90

Clogging Factors on Continuous Grade:
Curb Opening= 2.00 Grate= 2.00 Slotted Drain= 1.25 Comb-Curb= 1.00 Comb-Grate=99.90

Prepared by: Date:02/24/96 Time:07:25:58 Checked by: - Date:
Pavement Drainage Program (C), 1991 Copyright by SMF Engineering Corporation, Phoenix, AZ




PAVEMENT DRAINAGE PROGRAM - HEC-12 Page 1 |
Licensed to: HDR Engineering, Phoenix, AZ 85016

Project : srbl

Sta 3444580 INPUT ’
Intens.= 0.00 C1=0,00 Al= 0.00 Qadd = 46.0 Slopel= 0.0500 Gutter= 2.00 Area = 7.94
CB ID = ai €C2=0.00 A2= 0.00 Qrunoff= 46.0 Slope2= 0.0000 a = 0.00 Perim =57.22
Grt P-1-7/8-4 C3=0.00 A3= 0.00 Grade = 0.0000 Slope3= 0.0500 W = 0.00 Length=26.64

P R I I N I I A e R R R I I R R R R R R R R R R RN EREE RN R

OUTPUT
Flowby= 0.0 Qtotal= 46.0 Qint= 46.0 Flowby dn= 0.0 Depth=0.66 Spread= 15.20 Veloc= 0.00I

-

CRITERIA
Runoff computed by Rational Method Manning‘s n Gutter=0.014 Manning‘s n Pavement=0.018l
Clogging Factors in Sag Location:

----- Curb Opening= 1.00 Grate= 2.00 Slotted Drain= 2.00 Comb-Curb= 1.00 Comb-Grate=99.90
Clogging Factors on Continuous Grade:

————— Curb Opening= 2.00 Grate= 2.00 Slotted Drain= 1.25 Comb-Curb= 1.00 COmb—Grate=99.90’
Prepared by: Date:02/24/96 Time:07:47:55 Checked by: . Date:

Pavement Drainage Program (C), 1991 Copyright by SMF Engineering Corporation, Phoenix, Az]
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l HDR Engineering, Inc.

' ISubiect B CALCOIATION FOR AREA (MLET @ STA 365+oolcr\ecked |Date

/'

IProject SES| lComputed KAJ IDate [z /Zz lq =,

I Task l Sheet I Of

K= CiA

A R N W (R DD,
C = & &5 /2 cFs
[ = 4. 45

" . - 8. 38
T e NALE0K O EEH T

Lz LONGEST Flow PATH : 795" = & (S miles
KL= 4 &4
S: 734 -243% - 33/735 [735' prerunce BETIEN Tio EE/S.]
2R JRAS L 2.ards x 5280+ 72371 fene
T = n4(0ss)]0 64)*(23.7) oA 45) 8
= (R34 17)(0.37)(4.49)
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PAVEMENT DRAINAGE PROGRAM - HEC-12 Page 1 I

Licensed to: HDR Engineering, Phoenix, AZ 85016

Project s sr51

Sta 355+00 INPUT J

Intens.= 0.00 C¢1=0.00 Al= 0.00 Qadd = 7.2 . Slopel= 0.0500 Gutter= 2.7y Area = 1.99

CB ID = ai3 ¢2=0.00 A2= 0.00 Qrunoff= 7.2 Slope2= 0.0500 a = 0.00 Perim =10.60

Grt P-1-7/8-4 C3=0.00 A3= 0.00 Grade = 0.0000 Slope3= 0.0500 W = 0.00 Length= 3.33
OUTPUT

Flowby= 0.0 Qtotal= 7.2 Qint= 7.2 Flowby dn= 0.0 Depth=0.53 Spread= 11.79 Veloc= 0.00I

CRITERIA
Runoff computed by Rational Method Manning~s n Gutter=0.014 Manning™s n Pavement=0.018|
Clogging Factors in Sag Location: .

————— Curb Opening= 1.00 Grate= 2.00 Slotted Drain= 2.00 Comb-Curb= 1.00 Cuwnb-Grate=99.90
Clogging Factors on Continuous Grade:

————— Curb Opening= 2.00 Grate= 2.00 Slotted Drain= 1.25 Comb-Curb= 1.00 Comb—crate=99.90|
Prepared by: Date:01/02/96 Time:10:25:39 Checked by: . Date:

Pavement Drainage Program (C), 1991 Copyright by SMF Engineering Corporation, Phoenix, Azl
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HDR Engineering, Inc.
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PAVEMENT DRAINAGE PROGRAM - HEC-12 Page 1 |
Licensed to: HDR Engineering, Phoenix, AZ 85016 o
Project : srS5l

Sta 363+00 INPUT J
Intens.= 0.00 C1=0.00 Al= 0.00 Qadd 1.3 Slopel= 0.0500 Gutter= 2.00 Area = 1.9S
CB ID = AI4 C2=0.00 A2= 0.00 Qrunoff= 1.3 Slope2= 0.0500 a = 0.00 Perim =10.60
Grt P-1-7/8-4 C3=0.00 A3= 0.00 Grade = 0.0000 Slope3= 0.0500 W 0.00 Length= 3.33
. OUTPUT
Flowby= 0.0 Qtotal= 1.3 Qint= 1.3 Flowby dn= 0.0 Depth=0.19 Spread= 3.77 Veloc= 0.00I
b

CRITERIA
Runoff computed by Rational Method Manning's n Gutter=0.014 Manning‘s n Pavement=0.018|
Clogging Factors in Sag Location: )
----- Curb Opening= 1.00 Grate= 2.00 Slotted Drain= 2.00 Comb-Curb= 1.00 Comb-Grate=99.9C
Clogging Factors on Continuous Grade:
«=——-- Curb Opening= 2.00 Grate= 2.00 Slotted Drain= 1.25 Comb-Curb= 1.00 Comb—Grate=99.90|

Prepared by: Date:01/04/96 Time:15:13:44 Checked by: . Date:
Pavement Drainage Program (C), 1991 Copyright by SMF Engineering Corporation, Phoenix, AZ]
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PAVEMENT DRAINAGE PROGRAM - HEC-12 Page 1 1
Licensed to: HDR Engineering, Phoenix, AZ 85016
Project s SRS1

Sta 367+00 INPUT

Intens.= 0.00 C1=0.00 Al= 0.00 Qadd = 62.3 Slopel= 0.0500 Gutter= 2.00 Area =11.91

CB ID = AIS C2=0.00 A2= 0.00 Qrunoff= 62.3 Slope2= 0.0500 a = 0.00 Perim =25.14

Grt P-1-7/8-4 C3=0.00 A3= 0.00 Grade = 0.0000 Slope3= 0.0500 W = 0.00 Length= 6.66.
OUTPUT

Flowby= 0.0 Qtotal= 62.3 Qint= 62.3 Flowby dn= 0.0 Depth=0.95 Spread= 18.94 Veloc= 0.00

CRITERIA
Runoff computed by Rational Method Manning‘s n Gutter=0.014 Manning‘'s n Pavement=0.018
Clogging Factors in Sag Location: ;

————— Curb Opening= 1.00 Grate= 2.00 Slotted Drain= 2.00 Comb-Curb= 1.00 Comb-Grate=99.90
Clogging Factors on Continuous Grade: |
----- Curb Opening= 2.00 Grate= 2.00 Slotted Drain= 1.25 Comb-Curb= 1.00 Comb-Grate=99.90
Prepared by: Date:01/08/96 Time:15:09:17 Checked by: - Date:

Pavement Drainage Program (C), 1991 Copyright by SMF Engineering Corporation, Phoenix, Azl
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HDR Engineering, Inc.
leroject £ 25 1 ' |computed A me  ([3]9L

|subioct 2 CALLULATION FOR AREA INLET @ <TA 373+ 00 |checked

lTask { Sheet

R = CiA

L= R 695
| = 6.4
A- 52,‘75;.4—‘# =& 75 AckE

Q= (b 695)(c.46)(5.75)

K= 3.4 CFS




PAVEMENT DRAINAGE PROGRAM - HEC-12 Page 1 J
Licensed to: HDR Engineering, Phoenix, A% 85016

Project : SR51 l
Sta 373+00 INPUT

Intens.= 0.00 C1=0.00 Al= 0.00 Qadd = 3.4 Slopel= 0.0500 Gutter= 2.00 Area = 1.99
CB ID = AI6 C€2=0.00 A2= 0,00 Qrunoff= 3.4 Slope2= 0.0500 a = 0.00 Perim =10.60
Grt P-1-7/8-4 €3=0.00 A3= 0.00 Grade = 0.0000 Slope3= 0.0500 W = 0.00 Length= 3.33L

® $ © 9 0 €0 0000000050000 09° 09000 E0L0LPCE0CPCTLOCTIPIEN TG0 0000000000090 PLOCELEEIIOELIOIOESIOIEOIOOGIEOGOEES

OUTPUT
Flowby= 0.0 Qtotal= 3.4 Qint= 3.4 Flowby dn= 0.0 Depth=0.36 Spread= 7.15 Veloc= 0.00

CRITERIA
Runoff computed by Rational Method Manning™s n Gutter=0.014 Manning"s n Pavement=0.018
Clogging Factors in Sag Location:
————— Curb Opening= 1.00 Grate= 2.00 Slotted Drain= 2.00 Comb-Curb= 1.00 Comb-Grate=99.90
Clogging Factors on Continuous Grade:
————— Curb Opening= 2.00 Grate= 2.00 Slotted Drain= 1.25 Comb-Curb= 1.00 Comb-Grate=99.90
Prepared by: Date:01/03/96 Time:10:06:12 Checked by: - Date:
Pavement Drainage Program (C), 1991 Copyright by SMF Engineering Corporation, Phoenix, A%
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. HDR Engiheering, Inc.
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PAVEMENT DRAINAGE PROGRAM - HEC-12
Licensed to: HDR Engineering, Phoenix, AZ 85016
Project : srb51

Sta 380+00 INPUT

Intens.= 0.00 C1=0.00 Al= 0.00 Qadd = 6.7 Slopel= 0.0500 Gutter= 2.00 Area = 1.99
CB ID = AI7 <¢€2=0.00 A2= 0.00 Qrunoff= 6.7 Slope2= 0.0500 a 0.00 Perim =10.60
Grt P-1-7/8-4 €3=0.00 A3= 0.00 Grade = 0.0000 Slope3= 0.0500 W 0.00 Length= 3.33

OUTPUT
Flowby= 0.0 Qtotal= 6.7 Qint= 6.7 Flowby dn= 0.0 Depth=0.56 Spread= 11.21 Veloc= 0.00

CRITERIA
Runoff computed by Rational Method Manning‘s n Gutter=0.014 Manning‘'s n Pavement=0.018
Clogging Factors in Sag Location:
Curb Opening= 1.00 Grate= 2.00 Slotted Drain= 2.00 Comb-Curb= 1.09 Comb-Grate=99.90

Clogging Factors on Continuous Grade:
Curb Opening= 2.00 Grate= 2.00 Slotted Drain= 1.25 Comb-Curb= 1.00 Comb-Grate=99.90

Prepared by: Date:01/09/96 Time:11:05:10 Checked by: = ° . Date:
Pavement Drainage Program (C), 1991 Copyright by SMF Engineering Corporation, Phoenix, AZ
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HDR Engineering, Inc.
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PAVEMENT DRAINAGE PROGRAM - HEC-12 Page 1 |
Licensed to: HDR Engineering, Phoenix, AZ 85016 ‘

Project s SRS51

Sta 385+00 INPUT ,’
Intens.= 0.00 C1=0.00 Al= 0.00 Qadd = 4.2  Slopel= 0.0500 Gutter= 2.00 Area = 1.99
CB ID = AI8 C2=0.00 A2= 0.00 Qrunoff= 4.2  Slope2= 0.0500 a = 0.00 Perim =10.60
Grt P-1-7/8-4 C3=0.00 A3= 0.00 Grade = 0.0000 Slope3= 0.0500 W = 0.00 Length= 3.33
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OUTPUT
Flowby= 0.0 Qtotal= 4.2 Qint= 4.2 Flowby dn= 0.0 Depth=0.41 Spread= 8.23 Veloc= 0.00I

CRITERIA
Runoff computed by Rational Method Manning~s n Gutter=0.014 Manning™s n Pavement=0.018|
Clogging Factors in Sag Location:

————— Curb Opening= 1.00 Grate= 2.00 Slotted Drain= 2.00 Comb-Curb= 1.00 Comb-Grate=99.90
Clogging Factors on Continuous Grade:

————— Curb Opening= 2.00 Grate= 2.00 Slotted Drain= 1.25 Comb-Curb= 1.00 Comb—Grate=99.90l
Prepared by: Date:01/03/96 Time:15:36:09 Checked by: . Date:

Pavement Drainage Program (C), 1991 Copyright by SMF Engineering Corporation, Phoenix, AZI
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PAVEMENT DRAINAGE PROGRAM - HEC-12 Page 1 [
Licensed to: HDR Engineering, Phoenix, AZ 85016

Project 3 srs5l

Sta 393+00 INPUT I
Intens.= 0.00 C1=0.00 Al= 0.00 Qadd = 21.1 Slopel= 0.0500 Gutter= 2.00 Area = 3.97
CB ID = AI9 C2=0.00 A2= 0.00 Qrunoff= 21.1 Slope2= 0.0500 a = 0.00 Perim =19.40
Grt P-1-7/8-4 €3=0.00 A3= 0.00 Grade = 0.0000 Slope3= 0.0500 W = 0.00 Length= 6.66

PR R A I I I A R I I R R ) s seocae © © 9 0020000020000 0TI PPP9SCTEEOCCSIIOUTLIOBITOCEOELIOEIOEOIROIBSOETEIETILITTOTITE *0 0000000000

OUTPUT
Flowby= 0.0 Qtotal= 21.1 Qint= 21.1 Flowby dn= 0.0 Depth=0.98 Spread= 19.56 Veloc= 0.00I

CRITERIA
Runoff computed by Rational Method Manning‘'s n Gutter=0.014 Manning's n Pavement=0.018l
Clogging Factors in Sag Location:

----- Curb Opening= 1.00 Grate= 2.00 Slotted Drain= 2.00 Comb-Curb= 1.00 Comb-Grate=99.90
Clogging Factors on Continuous Grade:

————— Curb Opening= 2.00 Grate= 2.00 Slotted Drain= 1.25 Comb—Curb= 1.00 Comb—Grate=99.90|
Prepared by: Date:01/05/96 Time:07:47:17 Checked by: - Date:

Pavement Drainage Program (C), 1991 Copyright by SMF Engineering Corporation, Phoenix, AZI
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PAVEMENT DRAINAGE PROGRAM - HEC-12 ’ Page 1 |
Licensed to: HDR Engineering, Phoenix, AZ 85016

Project s sr51

sta 416+00 S INPUT l
Intens.= 0.00 C1=0.00 Al= 0.00 Qadd = 3.6 Slopel= 0.0500 Gutter= 2.00 Area = 1.99
CB ID = All C2=0.00 A2= 0.00 Qrunoff= 3.6 Slope2= 0.0500 a = 0.00 Perim =10.60
Grt P~-1-7/8-4 C3=0.00 A3= 0.00 Grade = 0.0000 Slope3= 0.0500 W = 0.00 Length= 3.33]
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OUTPUT
Flowby= 0.0 Qtotal= 3.6 Qint= 3.6 Flowby dn= 0.0 Depth=0.37 Spread= 7.43 Veloc= 0.00I

CRITERIA
Runoff computed by Rational Method Manning‘s n Gutter=0.014 Manning‘'s n Pavement=0.018|
Clogging Factors in Sag Location: 1

————— Curb Opening= 1.00 Grate= 2.00 Slotted Drain= 2.00 Comb-~Curb= 1.00 Comb-Grate=99.90
Clogging Factors on Continuous Grade:

————— Curb Opening= 2.00 Grate= 2.00 Slotted Drain= 1.25 Comb-Curb= 1.00 Comb—Grate=99.90’
Prepared by: Date:01/05/96 Time:13:32:07 Checked by: - Date:

Pavement Drainage Program (C), 1991 Copyright by SMF Engineering Corporation, Phoenix, AZI
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PAVEMENT DRAINAGE PROGRAM — HEC~12 Page 1 |
Licensed to: HDR Engineering, Phoenix, AZ 85016 -

Project s SR51

|sta 406+00 INPUT I
Intens.= 0.00 C1=0.00 Al= 0.00 Qadd = 8.5 Slopel= 0.0500 Gutter= 2.00 Area = 1.99
CB ID = AIl C2=0.00 A2= 0.00 Qrunoff= 8.5 Slope2= 0.0500 a = 0.00 Perim =10.60
Grt P-1-7/8-~4 €3=0.00 A3= 0.00 Grade = 0.0000 Slope3= 0.0500 W = 0.60 Length= 3.33]
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OUTPUT
Flowby= 0.0 Qtotal= 8.5 Qint= 8.5 Flowby dn= 0.0 Depth=0.66 Spread= 13.17 Veloc= 0.00I

CRITERIA )
Runoff computed by Rational Method Manning's n Gutter=0.014 Manning‘'s n Pavement=0.018l
Clogging Factors in Sag Location: I3
----- Curb Opening= 1.00 Grate= 2.00 Slotted Drain= 2.00 Comb-Curb= 1.00 Comb-Grate=99.90

Clogging Factors on Continuous Grade:
-—=== Curb Opening= 2.00 Grate= 2.00 Slotted Drain= 1.25 Comb-Curb= 1.00 Comb—Grate=99.90l

Prepared by: Date:01/05/96 Time:10:22:37 Checked by: . Date:
Pavement Drainage Program (C), 1991 Copyright by SMF Engineering Corporation, Phoenix, Az|
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PAVEMENT DRAINAGE PROGRAM - HEC-12 Page 1 |
Licensed to: HDR Engineering, Phoenix, AZ 85016

Project s SR51 ‘

Sta 423+00 ! INPUT

Intens.= 0.00 C1=0.00 Al= 0.00 Qadd = 11.2 Slopel= 0.0500 Gutter= 2.00 Area = 1.99

CB ID = Al2 ¢€2=0.00 A2= 0,00 Qrunoff= 11.2 Slope2= 0.0500 a = 0.00 Perim =10.60

Grt P-1-7/8-4 €3=0.00 A3= 0.00 Grade = 0.0000 Slope3= 0.0500 W = 0.00 Length= 3.33
ouUTPUT

Flowby= 0.0 Qtotal= 11.2 Qint= 11.2 Flowby dn= 0.0 Depth=0.79 Spread= 15.83 Veloc= 0.00I
e

CRITERIA
Runoff computed by Rational Method Manning‘'s n Gutter=0.014 Manning‘s n Pavement=0.018|
Clogging Factors in Sag Location:

----- Curb Opening= 1.00 Grate= 2.00 Slotted Drain= 2.00 Comb-Curb= 1.00 Comb-Grate=99.90
Clogging Factors on Continuous Grade:

----- Curb Opening= 2.00 Grate= 2.00 Slotted Drain= 1.25 Comb-Curb= 1.00 Comb—Grate=99.90l
Prepared by: Date:01/05/96 Time:14:54:55 Checked by: - Date:

Pavement Drainage Program (C), 1991 Copyright by SMF Engineering Corporation, Phoenix, Azl
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APPENDIX B




HDR Engineering, Inc.

lbobNo.  0173-118-044 o

R

Computed L.SM

anojed SR-51, Squaw Peak
subet __ Off-Site Drainage

Checked

frask Hydraulic Analysis

|sheet

PIPE NO. 1

Downstream Conditions:
Energy Grade Line Elsvation:
Hydraulic Grade Line Elevation:
Vo=  10.49 fi/sec
Staton=  995.12
Inv. Elev. = 1397.065 ft

10 X 6

Culvert Data n Area

B D ftr2

10 39 0.013 39
NOTE:  Flowis Open Channel.

Unstream Conditions:
Station = 1850
Inv. Elev. = 1399.63 ft

Energy Grade Line Elevation:
Hydraulic Grade Line Elevation:

NOTE:

JUNCTION LOSSES:

End of Project to
Station =

8" Sanitary Crossing
995.12 1850

1402.46 ft.
1402.14 ft.

854.88 ft

0.0030 fuft TopofBox  1403.065

wp R Q vd Vdi2/2g
ft ft cfs fps ft
178 2191011 409 10.49 1.71

1405.237 ft.

1403.530 ft. Check Top of Pipe Elev =

HGL is below the storm drain soffit and therefore is open channel flow.

Ref: DESIGN OF URBAN HIGHWAY DRAINAGE - THE STATE-OF-THE-ART

FHWA, August 1979

Junction Conditions:
Energy Grade Line Elevation:
Hydraulic Grade Line Elevation:
Station = 1850
Inv. Elev. = 1399.63 ft.

Losses @ 12" SS Sleave
Outlet @ S.S. .
Q= 409 409 cfs
V= 10.49 14.10 fps
VA2/64.4 = 1.71 3.08
AREA = 39.00 29.00 ftr2
QV= 428026 5768.31

Hj=y+Hwu-Hvo (5-17)

1405.237 ft.
1403.530 ft.

Expansion Loss for 8x6 to 10x6 RCB's
@ S8.S. Upstream
Q= 409 409 cfs
V= 14.10 10.54 fps
VA2/64.4 = - 3.09 1.73

Ht = 0.2 (V112/64.4 - v22/64.4)

Y = (QoVo-QuVu-Q3V3*cos(angle))/(0.5*(AotAu)*g)

Y= -1351 ft
Hj= 0030 ft




HDR Engineering, Inc.

Jiobno.  0173-118-044 Jno.

R

Project SR-51, Squaw Peak Computed  LSM Date 2/22/95
suject __ Off-Site Drainage Checked Date
[rask Hydraulic Analysis Isheet 2]or 19
PIPE NO. 2 8" Sanitary Crossing to Gelding Drive
Station = 1850 2612
Downstreaﬂ Conditions: _
Energy Grade Line Elevation: 1405.54 ft.
Hydraulic Grade Line Elevation: 1403.81 ft.
Vo= 10.54 ft/sec
Station = 1850 Length = 762 ft
Inv. Elev. = 1399.63 ft Slope=  0.0030 ft/ft Top of Box 1405.63
USE: 8 X 6 RCB
Culvert Data n Area wp R Q vd Vdr2f2g So
8 D ftr2 ft ft cfs fps ft firt
8 485 0.013 38.8 17.7 2.19209 409 10.54 1.73 0.0030
NOTE: Flow is Open Channel.
Unstream Conditions:
Station = 2612
Inv. Elev. = 1401.916 ft
Energy Grade Line Elevation: 1408.491 ft.
Hydraulic Grade Line Elevation: 1406.766 ft. Check Top of Pipe Elev = 1407.916

NOTE:  HGL is below the storm drain soffit and therefore is open channel flow.
JUNCTION LOSSES: Ref; DESIGN OF URBAN HIGHWAY DRAINAGE - THE STATE-OF-THE-ART
FHWA, August 1979
Junction Conditions:
Energy Grade Line Elevation: 1408.491 ft.
Hydraulic Grade Line Elevation: 1406.766 ft.
Station = 2612
Inv. Elev. = 1401.916 ft. Outlet Upstream Lateral
Laterial Dia = 4 ft
Lateral Angle = 90 degrees
Q= 409 368 41 cfs
V= 10.54 10.30 3.26 fps
VA2/64.4 = 1.73 1.65 0.17
AREA = 38.80 35.72 12.57 fth2
QvV= 431137 379127 13377

Hj=y+Hwu-Hvo (5-17)

Y = (QoVo-QuVu-Q3V3*cos(angle))/(0.5*(AotAu)*g)

Y= 0433 ft
Hj= 0356 ft



|sobNo.  0173-118-044

HDR Engineering, Inc.

leject SR-51, Squaw Peak Computed  LSM
subject  Off-Site Drainage Checked

[Task Hydraulic Analysis {sheet

PIPE NO. 3 Gelding Drive to Blanche Drive
Station = 2612 4944

b

Downstream Conditions:
Energy Grade Line Elevation: 1408.847 ft.
Hydraulic Grade Line Elevation: 1407.199 ft.
Vo= 10.30 ft/sec
Station = 2612 Length = 2332 ft
Inv. Elev. = 1401.916 ft Slope = 0.00300 ft/ft TopofBax  1407.916

Use 8 X 6 RCB

Culvert Data n Area WP R Q vd VdA2/2g So
B D ftr2 ft ft cfs fps ft /st
8 4.465 0.013 35.72 16.893 2109864 368 10.30 1.65 0.00300

NOTE:  HGL is below the storm drain soffit and therefore is open channel.

Station 4944
Inv. Elev. = 1408912 ft

Energy Grade Line Elevation: 1415.06 ft.
Hydraulic Grade Line Elevation: 1413.410 ft. Check Top of Pipe Elev = 1414.912

JUNCTIONS LOSSES: Ref. DESIGN OF URBAN HIGHWAY DRAINAGE - THE STATE-OF-THE-ART
FHWA, August 1979 Junction Loss Equations (5-17 & 5-18)
Station = 4944 Outlet @S.S. Lateral
Inv. Elev. = 1408912 Laterial Dia = 41t
Lateral Angle = 90 degrees

Q= 368 361 7 cfs

V= 10.30 10.26 0.56 fps
VA2/64.4 = 1.65 1.63 0.00

AREA = 3572 35.20 12.57 ftin2
Qvs= 3791.27 3702.30 3.90

Hi=y+Hw-Hvo (5-17) BEND LOSSES
Y = (QoVo-QuVu-Q3V3*cos(angle))/(0.5%(Ao+Au)*g) Angle = 3
each 2
Y= 0078 ft Kb = 0.01
Hj= 0063 ft Hb= 0.033




lobNo.  0173-118-044 {No.
HDR Engineering, Inc. I_DR
Project SR-51, Squaw Peak computed  LSM  |Date 2/22/95
suset _Off-Site Drainage Checked Date
|rask Hydraulic Analysis Sheet of 19
PIPE NO. 4 Blanche Drive to Greenway Road
) ' Station = 4944 6042
Downstream Conditions: —
Energy Grade Line Elevation: 1415.121 ft.
Hydraulic Grade Line Elevation: 1413.488 ft.
Vo = 10.26 ft/sec
Station = 4944 Length = 1098 ft
Inv. Elev. = 1408.912 ft Slope=  0.00300 ft/ft TopofBox  1414.912
Use 8 X 6 RCB
Open Channel Flow Analysis -
Culvert Data n Area Wp R Q vd Vd*r2/2g So
B D fth2 ft ft cfs fps ft ft/ft
8 4.4 0.013 352 16.8 2.095238 361 10.26 1.63 0.00300
NOTE: HGL is below the storm drain soffit and therefore is open channel flow.

Upstream Conditions:
Energy Grade Line Elevation:

Hydraulic Grade Line Elevation:

Station = 6042
inv. Elev. = 1412.206 ft
Top of Pipe= 1418.206 ft

1418.26 ft.
1416.62 ft.

JUNCTIONS LOSSES:
FHWA, August 1979
Outiet @SS
Laterial Dia =
Lateral Angle =
Q= 361 282
V= 10.26 9.19
VA2/64.4 = 1.63 1.31
AREA = 35.20 30.68
Qv= 370230 2592.05
Hi=y+Hw-Hvo (517)
Y = (QoVo-QuVu-Q3V3*cos(angle))/(0.5*(AotAu)*g)
Y= 1.047 ft
Hj= 0725 ft

Lateral
K4

90 degrees

79 ofs

11.18 fps
1.94

7.07 fth2
882.92

BEND LOSSES
Angle=7
each 1
Kb = 0.01
Hb= 0.0163

Ref. DESIGN OF URBAN HIGHWAY DRAINAGE - THE STATE-OF-THE-ART

Bend Losses
Degrees Kb
0-3 0.00
3-11 0.01
11-19 0.02
19-27 0.030
27-39 0.040



0173-118-044

HDR Engineering, Inc.

|iject SR-51, Squaw Peak Computed LSM
Sublect Off-Site Drainagg Checked Date

[Task Hydraulic Analysis ‘ Shest Slor

PIPE NO. 5 Greenway Road to 36th Street Storm Drain Connection
Station = 6042 8304
Downsh'eaniondit_i_ons: —
Energy Grade Line Elevation: 1418.981 ft.
Hydraulic Grade Line Elevation: 1417.669 ft.
Vo = 9.19 ft/sec ADD 0.81' @ Manhole to miss 42" sanitary sewer
Station = 6042 Length = 2262 ft
Inv. Elev. = 1413.016 ft Slope = 0.00264 ft/ft TopofBox  1419.016
Change slope to miss 42" sanitary sewer

Use 8 X RCB

Open Channel Flow Analysis
Culvert Data n Area WP R Q
B D ftr2 ft ft cfs fps
8 3.835 0.013 30.68 15.67 1.957881 282

Upstream Conditions:
Energy Grade Line Elevation: 142413 1.
Hydraulic Grade Line Elevation: 1422.822 ft.
Station = 8304
Inv. Elev. = 1418.987 ft Top of Pipe= 1424.987 ft

JUNCTIONS LOSSES: Ref: DESIGN OF URBAN HIGHWAY DRAINAGE - THE STATE-OF-THE-ART
FHWA, August 1979

Outlet @ S.S. Lateral
Laterial Dia = 41t
Lateral Angle = 90 degrees

Q= 282 241 41 cfs
V= 9.19 10.10 3.26 fps

VA2/64.4 = 1.31 1.58 0.17
AREA = 30.68 23.86 12.57 ftr2

QV= 259205 243435 13377

Hizy+Hw-Hvo (5-17) v
Y = (QoVo-QuVu-Q3V3*cos(angle))/(0.5*(Ao+Au)*g)

Y= 0180 ft
Hi= 0452 ft

BEND LOSSES
Angle=0
each 0
Kb = 0.00
Hb= 0.0000




libNo,  0173-118-044 Ino.
HDR Engineering, Inc. I_I)R
Project SR-51, Squaw Peak Computed LSM  |Date 2/22/95
sujet -~ Off-Site Drainage Checked Date _
[rask Hydraulic Analysis Sheet 6 |or 19
PIPE NO. 6 36th Street Storm Drain Connection to Angle Point
- Station = 8304 8500
Dawnstrean_1 Conditions:
Energy Grade Line Elavation: 1424.586 ft.
Hydraulic Grade Line Elevation: 1423.002 ft.
Vo = 10.10 ft/sec
Station = 8304 Length = 196 ft
Inv. Elev. = 1418.987 ft Slope =  0.00310 ft/ft Pipe Top 1424.987
Use 6 foot diameter RCP
Top of Pipe = 1424.987 ft -
Distance HGL is below Pipe = 1.985 ft
Caloulate partial full pipe parameters
Qd/Qf = 0.95
d/Dia = 0.81
VNS = 1.12
Open Channel Flow Analysis
Pipe Data n Area wp R Q A" Vir2/2g ]
Dia D ftr2 ft ft cfs fos ft ft/ft
Full Flow 6 6.000 0.012 2827 18.85 15 255 9.02 1.26 0.00309
Design 6 4.86 0.012 23.86 241 10.10 1.58 0.00310
Upstream Conditions: Circular Pipes - Partially Full —_"_""5~]
Energy Grade Line Elevation: 1426.07 ft. Vo
Hydraulic Grade Line Elevation: 1424.49 ft. 1.0
Station = 8500 .
inv. Elev. = 1419595 ft 08 P
Top of Pipe= 1425.595 ft y/iD{ 06 e
-7 //
Calculate Manhole Losses 0.4 4 ‘ L~
Manhole Loss = 0.05 * VoA2/64.4 02 42 ~]
Manhole Loss = 0.079 ft 00 /L
000 020 040 060 080 100 120
Bend Losses
BEND LOSSES Degrees Kb
Angle = 125 0-3 0.00
each 1 311 0.01
Kb = 0.02 11-19 0.02
Hb= 0.0317 19-27 0.030
27-39 0.040



HDR Engineering, Inc.
Project SR-51, Squaw Peak

0173-118-044 Ino.

| 39X

Date 2/22/95

Iswjet  Off-Site Drainage

Date

Task Hydraulic Analysis

Of 19

PIPE NO. 7

Dawnstrearr_l Conditions:
Energy Grade Line Elevation:
Hydraulic Grade Line Elevation:
Vo = 1.58 ft/sec
Station = 8500

Inv. Elev. = 1419.595 ft

Use 6 foot diameter RCP

Top of Pipe = 1425.505 ft
1.029 ft

Distance HGL is below Pipe =

Calculate partial full pipe parameters
Qd/Qf =
d/Dia =
VNV =

0.95
0.81
1.12

Open Channel Flow Analysis
Pipe Data n

Dia D
Full Flow 6 6.000
Design 6 4.86

0.012
0.012

Upstream Conditions:
Energy Grade Line Elevation:
Hydraulic Grade Line Elevation:
Station = 8570
Inv. Elev. = 1419.812 ft
Top of Pipe= 1425812 ft

Calculate Manhole Losses
Manhole Loss = 0.05 * Vor2/64.4
Manhole Loss= 0.079 #ft

Station =

Length =

Angle Point to

8500

1426.150 ft.
1424.566 ft.

0f

Slope =  0.00310 ft/ft

Area wp
ftr2 ft
28.27 18.85
23.86

Pipe Top 1425.595

Vf
fps ft
9.02 1.26

10.10 1.58

R Q
ft cfs
15 255
241

Vir2r2g s
fift
0.00309
0.00310

1426.30 ft.
1424.72 ft.

Circular Pipes - Partlally Full |—--—-QQo

_~

020 040 080 100 120

Bend Losses
Degrees
0-3
311
11-19
19-27
27-39

Kb
0.00
0.01
0.02

0.030
0.040

BEND LOSSES
Angle = 26.5
each 1

Kb=0.03
Hb= 0.0475




HDR Engineering, Inc.

lobne.  0173-118-044  |no

HR

[Project SR-51, Squaw Peak Computed LSM Date 2/22/95
suvject  Off-Site Drainage Checked Date
Task Hydraulic Analysis |sheet 8lor 19
PIPE NO. 8 Angle Point to Paradise Lane
Station = 8570 8762
Downstream Conditions: —
. Energy Grade Line Elevation: 1426.383 ft.
Hydraulic Grade Line Elevation: 1424.799 ft.
Vo= 10.10 ft/sec
Station = 8500 Length = 192 ft
Inv. Elev. = 1419.812 ft Slope = 0.00310 ft/ft
Use 6 foot diameter RCP
Top of Pipe = 1425.812 ft -
Distance HGL is below Pipe = 1.013 ft
Calculate partial full pipe parameters
Qd/af = 0.95
d/Dia = 0.81
VIV = 1.12
Open Channel Flow Analysis
Pipe Data n Area wp R Q A% ViA2/2g )
Dia D ft"2 ft ft cfs fps ft fuft
Full Flow 6 6.000 0.012 28.27 18.85 1.5 255 98.02 1.26 0.00309
Design 6 486 0.012 23.86 241 10.10 1.58 0.00310
Upstream Conditions: Circular Pipes - Partially Full |~~~ @
Energy Grade Line Elevation: 1426.87 #. Vo
Hydraulic Grade Line Elevation: 1425.28 ft. 10
Station = 8692 s’
Inv. Elev. = 1420.407 ft 08 e /
Top of Pipe= 1426.407 & 06 | It
yID =" - / /
Calculate Manhole Losses 04 - L~
Manhole Loss = 0.05 * VoA2/64.4 02 }—Z =
Manhole Loss = 0079 ft oo bt—T1|
000 020 040 060 08 100 120
Bend Losses
BEND LOSSES Degrees Kb
Angle=3 03 0.00
each 1 3-11 0.01
Kb =.0.01 11-19 0.02
Hb=0.0158 19-27 0.030
27-39 0.040



0173-118-044 o

HDR Engineering, Inc. I'DR

|Ptoject SR-51, Squaw Peak Date
Subject Off-Site Drainage Date

[ras Hydraulic Analysis of

PIPE NO. 9 Paradise Lane to
- Station = 8762
Downstrearrl Conditions: —
Energy Grade Line Elevation: 1426.947 .
Hydraulic Grade Line Elevation: 1425.362 tt.
Vo = 10.10 fi/sec
Station = 8692 Length = 438 ft
Inv. Elev. = 1420.407 ft Slope = 0.0031 fuft

Use 6 foot diameter RCP

Top of Pipe = 1426.407 ft
Distance HGL is below Pipe = 1.045 tt

Calculate partial full pipe parameters
Qd/Qf = 0.95
d/Dia = 0.81
VNS = 1.12

Open Channel Flow Analysis
Pipe Data n Q \"{ Vir2/2g
Dia D cfs fps ft
Full Flow 6 6.000 0.012 k 255 9.02 1.26
Design 6 486 0.012 241 10.10 1.58

Upstream Conditions:
Energy Grade Line Elevation: 1428.23 .
Hydraulic Grade Line Elevation: 1426.64 &.
Station = 9130 .
Inv. Elev. = 1421.765 ft
Top of Pipe= 1427.765 ft

Circular Pipes - Partially Full

Calculate Manhole Losses
Manhole Loss = 0.05 * Vor2/64.4
Manhole Loss= 0.079 ft

R P

7

4

000 020 040 060 080 100 120

BEND LOSSES
Angle = 4
each 1
Kb = 0.01
Hb= 0.0158




[sobNo.  0173-118-044 .

HDR Engineering, Inc. I_DR
Project SR-51, Squaw Peak Computed  LSM Date 2/22/95
Subject Oﬁ-SEDrainage Checked Date
|Task Hydraulic Analysis Jsheet 10jor 19
PIPE NO. 10 Local Off-Site to On-Site Flows
- Station = 9200 9500 .
Downstream Conditions:
~ Energy Grade Line Elevation: 1428.304 ft.
Hydraulic Grade Line Elevation: 1426.720 ft.
Vo = 10.10 ft/sec
Station = 9130 Length = 300 ft
Inv. Elev. = 1421.765 ft Slope= 0.0031 futt

Use ] foot diameter RCP

Top of Pipe = 1427.765 ft
Distance HGL is below Pipe = 1.045 ft

Calculate partial full pipe parameters

Qd/Qf = 0.85
d/Dia = 0.81
Vi = 1.12

Open Channel Flow Analysis

Pipe Data n Area wp R Q v Vfr2r2g s
Dia D ftr2 ft ft cfs fps ft fuft

Full Flow 6 6.000 0.012 2827 18.85 15 255 9.02 1.26 0.00309

Design 6 486 0.012 23.86 241 10.10 1.58 0.00310

Upstream Conditions:

Energy Grade Line Elevation: 1429.16 ft. Cireular Pipes - Partially Full—— ~Q/%
Hydraulic Grade Line Elevation: 1427.57 . ViNo
Station = 9430
Inv. Elev. = 1422.695 ft
Top of Pipe=  1428.695 ft - S
| ' Y
Calculate Manhole Losses _ g': RN { .
Manhole Loss = 0.05 * Vo*2/64.4 y/D 0:e L /
Manhole Loss= 0.079 ft 05 - -7
0.4 . -
0.3 - ad — /
0.2 et
0.1 4=
0.0
000 020 040 060 080 100 120 -

Bend Losses
BEND LOSSES Degrees Kb
Angle=3 03 0.00
each 1 3-11 0.01
Kb = 0.01 119 0.02

Hb= 0.0158 19-27 0.030
27-39 0.040



|ob No.

0173-118-044 Jno.

HDR Engineering, Inc.
Project SR-51, Squaw Peak

Subject Off-Site Drainage

Task Hydraulic Analysis

On-Site Flows

PIPE NO. 11
Station = 9500

Downstream Conditions:

1420.234 ft.
1427.650 ft.

Energy Grade Line Elevation:
Hydraulic Grade Line Elevation:
Vo = 10.10 ft/sec
Station = 9500
Inv. Elev. = 1422.695 ft

241 ft
0.00310 fi/ft

Length =
Slope =

Top of Pips = 1428695 ft
Distance HGL is below Pipe = 1.045 ft

Use 6 foot diameter RCP

Calculate partial full pipe parameters
Qd/Qf = 0.95
d/Dia = 0.81
VNS = 1.12

Open Channel Flow Analysis
Pipe Data n Area wpP R
Dia D fth2 ft ft
Fulf Flow 6 6.000 0.012 28.27 18.85 1.5
Design 6 4.86 0.012 23.86

Vi Vf2reg
fps ft
9.02 1.26

1010 158

]
fuft

0.00309
0.00310

Upstream Conditions:

1429.89 ft.
1428.30 ft.

Energy Grade Line Elevation:
Hydraulic Grade Line Elevation:
Station = 9741

Inv. Elev. = 1423.442 ft 10

Top of Pipe=  1429.442 ft
08

Calculate Manhole Losses 06
Manhole Loss = 0.05 * Vor2/64.4 0.4

Manhole Loss= 0.079 ft 0.2

0.0
0.00

020 040 060 080 1.00

1.20

BEND LOSSES
Angle = 0.5
each 1
Kb = 0.00
Hb= 0.0000




lsobNo.  0173-118-044 Ino.
HDR Engineering, Inc. I_DR
Project SR-51, Squaw Peak Computed . LSM Date 2/22/95
!Subject Off-Site Drainage Checked Date
[vask Hydraulic Analysis Isheet 12]or 19
PIPE NO. 12 Kings Avenue to On-Site Flows
Station = 9741 9996
Downstream Conditions: i
Energy Grade Line Elevation: 1429.966 ft.
Hydraulic Grade Line Elevation: 1428381 ft.
Vo = ft/sec
Station = 9741 Length = 255 ft
Inv. Elev. = 1423.442 ft Slope = 0.00310 ft/ft
Top of Pipe = 1429.442 ft
Distance HGL is below Pipe = 1.061 ft -
Use 6 foot diameter RCP
Calculate partial full pipe parameters
Qd/Qf = 0.95
d/Dia = 0.81
VIVE = 1.12
Open Channel Flow Analysis
Pipe Data n Area WP R Q Vvf Vfr2/2g ]
Dia D ftr2 ft ft cfs fps ft fft
Full Flow 6 6.000 0.012 28.27 18.85 1.5 255 9.02 1.26  0.00309
Design 6 4.86 0.012 23.86 241 10.10 1.58 0.00310
Upstream Conditions:
—Eagy Srade Line Elevation: 1430,69 ft. Clreular Pipes - Partially Full — 5o
Hydraulic Grade Line Elevation: 1429.11 ft. ‘ VIVo
Station = 9996
Inv. Elev. = 1424233 #t
Top of Pipe= 1430.233 ft 1.0
YD | os -
Calculate Manhole Losses ’ S I /
Manhole Loss = 0.05 * Vor2/64.4 06 = v
Manhole Loss = 0.079 ft 0.4 q=" e
47 v
02 +—r= ]
0.0 ¥eeme—
000 020 040 060 080 100 120
Bend Losses
BEND LOSSES Degrees Kb
Angle = 10 0-3 0.00
each 1 311 0.01
Kb = 0.01 11-19 0.02
Hb= 0.0158 19-27 0.030
0.040

27-39



0173-118-044 |No.

HDR Engineering, Inc.

Ipmjeot SR-51, Squaw Peak
Subject Off-Site_ Drainage

[Task Hydraulic Analysis

PIPE NO. 13 On-Site Flows
Station = 9996
Downsh'eanl Conditions: _
Energy Grade Line Elevation: 1430.772 ft.
Hydraulic Grade Line Elevation: 1420.188 ft.
Vo = 10.10 ft/sec
Station = 9996 Length = 184 ft
Inv. Elev. = 1424.233 ft Slope =  0.00310 ft/ft

Use 6 foot diameter RCP

Top of Pipe= 1430.233 ft
Distance HGL is below Pipe = 1.045 ft
Calculate partial full pipe parameters
Qd/Qf = 0.956
d/Dia = 0.81
VIV = 1.12

Open Channel Flow Analysis
Pipe Data n Q Vf Vir2/2g s
Dia D cfs fos ft f/ft
Full Flow 6 6.000 0.012 . 255 9.02 1.26 0.00309
Design 6 4.86 0.012 . 241 10.10 1.58 0.00310

Circular Pipes - Partially Full

Upstream Conditions:
Energy Grade Line Elevation:
Hydraulic Grade Line Elevation:
Station = 10180
Inv. Elev. = 1424.803 ft 1.0
Top of Pipe= 1430.803 ft 08

Calculate Manhole Losses 0.6
Manhole Loss = 0.05 * Vor2/64.4 0.4

Manhole Loss (5) = 0.396 ft P
0.2 +—=
7/

0.0
000 020 040 060 080 100 120

Bend Losses
BEND LOSSES Degrees Kb
Angle=75 03 0.00
each 1 3-11 0.01
Kb = 0.01 11-19 0.02
Hb= 0.0158 19-27 0.030
2739  0.040




lsobNo.  0173-118-044 Ino.

HDR Engineering, Inc. I_DR
|Projet  SR-51, Squaw Peak Computed  LSM  |pate 2/22/95
{Subject Off-Site Drainage Checked Date
|rask Hydraulic Analysis Isheet 14]of 19

PIPE NO. 14 On-Site Flows to On-Site & Off-Site Flows

Station = 10180 10395
Downstream Conditions: _ f
Energy Grade Line Elevation: 1431.659 ft.
Hydraulic Grade Line Elevation: 1430.075 ft.
Vo = ft/sec
Station = 10180 Length = 215 ft
Inv. Elev. = 1424.803 ft Slope= 0.00310 ft/ft
Top of Pipe = 1430.803 ft
Distance HGL is below Pipe = 0.728 ft -
Use 6 foot diameter RCP
Calculate partial full pipe parameters
Qd/Qf = 0.95
d/Dia = 0.81
VIVE = 1.12
Open Channel Flow Analysis
Pipe Data n Area WP R Q vf Vfr2f2g s
Dia D ftr2 ft ft cfs fps ft ft/ft

Full Flow 6 6.00 0.012 28.27 18.85 1.5 255 9.02 1.26 0.00309
Design 6 486 0.012 23.86 241 10.10 1.58 0.00310
Upstream c_oncﬁtions:

Energy Grade Line Elevation: 143191 &
Hydraulic Grade Line Elevation: 1430.33 ft.
Station = 10395 RRr=r=
Inv. Elev. = 1425469 ft Circular Pipes - Partially Full
Top of Pipe= 1431.469 ft Vivo
1.0
Calculate Manhole Losses 08 .
Manhole Loss = 0.05 * Vor2/64.4 ) B /
Manhole Loss (4)= 0317 ft 0.6 — v
¥0) o4 S bt ]
imated Mainline Profile Elevationis : 1470 ft.
Estima ainline Pro evation is 02— ]
0.0 He——]
000 020 040 060 080 100 120
Bend Losses
BEND LOSSES Degrees Kb
Angle=0 0-3 0.00
each ‘1 311 0.01
Kb = 0.00 11-19 0.02
Hb=0.0000 19-27 0.030
27-39 0.040



Llob No.

0173-118-044

HDR Engineering, Inc.
Project SR-61, Squaw Peak

Computed LSM

Subject Off-Site Drainage

Checked Date

sk Hydraulic Analysis

Sheet 15jor

PIPE NO. 15 On-Site & Off-Site Flows to
Station = 10395

Downstream Conditions:

Energy Grade Line Elevation: 1432.231 ft.

Hydraulic Grade Line Elevation: 1430.646 ft.

Vo= 10.10 ft/sec
Station = 10385 Length = 49 ft
Inv. Elev. = 1425.469 ft Slope=  0.00310 ft/ft

Top of Pipe = 1431.469 ft
Distance HGL is below Pipe = 0.823 ft

Use foot diameter RCP

Calculate partial full pipe parameters
Qd/Qf = 0.95
d/Dia = 0.81
VNS = 1.12

Open Channel Flow Analysis
Pipe Data n
Dia D
Full Flow 6 6.00 0.012
Design 6 4.86 0.012

Upstream Conditions:
Energy Grade Line Elevation:
Hydraulic Grade Line Elevation:

On-Site & Off-Site Flows
10444

Vf VIr2i2g S

fos
9.02

10.10

ft f/ft
1.26 0.00309
1.58 0.00310

Station = 10444
Inv. Elev. = 1425.621 ft
Top of Pipe= 1431.621 ft

Circular Pipes -
Partially Full

10
Calculate Manhole Losses 08

Manhole Loss = 0.05 * Vor2/64.4

Manhole Loss (4)= 0.317 ft _ 06

0.4
Estimated Mainline Profile Elevation is : 02

"

0.0

0.00

020 040 060 080 100 1.20

Bend Losses
BEND LOSSES Degrees Kb

Angle = 3
each 1
Kb = 0.01
Hb= 0.0158

0-3 0.00
311 0.01
11-19 0.02
19-27 0.030
27-38 0.040




Jsobmo.  0173-118-044 Ino.

HDR Engineering, Inc. I"DR

leject SR-51, Squaw Peak computed LSM Date 2/22/95
Subject Off-Site Drainage IChecked Date
fTask Hydraulic Analysis Sheet 16]or 19
PIPE NO. 16 On-Site & Off-Site Flows to On-Site - Bell Road Low Point
Station = 10444 10879

Downstream Conditions: )

Energy Grade Line Elevation: 1432.398 ft.

Hydraulic Grade Line Elevation: 1430.814 ft.

Vo= 10.10 f¥sec
Station = 10395 Length = 435 ft
Inv. Elev. = 1425.621 ft Slope= 0.00310 ft/ft

Use 6 foot diameter RCP -

Top of Pipe = 1431.621 ft
Distance HGL. is below Pipe = 0.807 ft
Calculate partial full pipe parameters
Qd/Qf = 0.95
d/Dia = 0.81
VNE = 1.12

Open Channel Flow Analysis
Pipe Data n Area WP R Q Vi Vfr2/2g S
Dia D ftr2 ft ft cfs fps ft fuft
Full Flow 6 6.000 0.012 28.27 18.85 1.5 255 9.02 1.26 0.00309
Design 6 4.86 0.012 23.86 24 10.10 1.58 0.00310

Upstream Conditions:
Energy Grade Line Elevation: 143343 ft
Hydraulic Grade Line Elevation: 1431.85 ft. Circular Pipes - Partially Full
Station = 10830 o= -Q/Q0
Inv. Elev. = 142697 ft
Top of Pipe=  1432.97 ft

1.0

Calculate Manhole Losses
Manhole Loss = 0.05 * Vor2/64.4 0.8 "
Manhole Loss (§) = 0.396 ft y/D ) o6 L /

0.4

0.2 o - Z

0.0
000 020 040 060 08 100 120

Bend Losses
BEND LOSSES Degrees Kb
Angle = 6.5 0-3 0.00
each 1 3-11 0.01
Kb = 0.01 11-19 0.02

Hb= 0.0158 18-27 0.030
27-39 0.040



0173-118-044 INo.

HDR Engineering, Inc. I_DR
lproject SR-51, Squaw Peak Computed LSM Date 2/22/95
fSubject Off-Site Drainage Checked _Date
[rask Hydraulic Analysis Sheet 17]or 19

PIPE NO. 17 On-Site - Bell Road Low Point Bell Road
Station = 10879 11430
Downstream Conditions: _ '
Energy Grade Line Elevation: 1433826 ft.
Hydraulic Grade Line Elevation: 1432242 ft.
Vo= 10.10 ft/sec
Station 10830 Length = 551 ft
inv. Elev. 1426.97 ft Slope= 0.00310 ft/ft

foot diameter RCP

Topof Pipe=  1432.97 ft
Distance HGL is below Pipe = 0.728 ft

Calculate partial full pipe parameters
Qd/Qf = 0.95
d/Dia = 0.81
VIVE = 1.12

Open Channel Flow Analysis
Pipe Data n Q \"1
Dia D cfs fps
Full Flow 6 6.00 0.012 . 255 9.02
Design 6 4.86 0.012 . 241 10.10

Upstream C_onditions:
Energy Grade Line Elevation:
Hydraulic Grade Line Elevation:
Staton= 11381
Inv. Elev. = 1428.678 ft 1.0
Top of Pipe= 1434.678 ft 08
0.6
Calculate Manhole Losses 04 -
Manhole Loss = 0.05 * Vor2/64.4 0.2 {—wet
Manhole Loss (4)= 0.317 ft 0.0 Hmr=——|
0.00 0.20 0.40 0.60 0.80 1.00

Circular Pipes - Partially Full

for ©

Estimated Mainline Profile Elevation is :

BEND LOSSES
Angle = 0
each 0
Kb = 0.00
Hb= 0.0000




0173-118-044

Jaob No. Ino.
HDR Engineering, Inc. IDR
Project SR-51, Squaw Peak Computed  LSM Date 2/22/95
Subject  Off-Site Drainage Checked Date
Task Hydraulic Analysis |sheet 18lor 19
PIPE NO. 18 Bell Road to End of Pavement
Station = 11430 11660
Downstream Conditions: . ¢
Energy Grade Line Elevation: 1435.439 ft.
Hydraulic Grade Line Elevation: 1433911 ft.
Vo = 9.92 ft/sec
Station = 11381 Length = 230 ft
inv. Elev. = 1428678 ft Slope = 0.00310 ft/ft
Use 6 foot diameter RCP -
Top of Pipe = 1434.678 ft
Distance HGL is below Pipe = 0.767 ft
Calculate partial full pipe parameters
Qd/Qf = 0.78
d/Dia = 0.68
VNf = 1.1
Open Channel Flow Analysis
Pipe Data n Area wpP R Q Vf ViA2/2g s
Dia D ftr2 ft ft cfs fps ft ft/ft
Full Flow 6 6.00 0.012 28.27 18.85 15 255 9.02 1.26 0.00309
Design 6 4.08 0.012 18.96 198 9.92 1.53 0.00310
Upstream Conditions: ‘
~ Energy Grade Line Elevation: 1435.03 ft. Circular Pipes - Partially Full [~ .gao
Hydraulic Grade Line Elevation: 1433.50 ft. Vo
Station = 11611
Inv. Elev. = 1429.391 ft 1.0
Top of Pipe= 1435.391 ft 08 .47
Calculate Manhole Losses 0.6 T - //
Manhole Loss = 0.05 * Vor2/64.4 y/iD| 04 R b |
Manhole Loss (4)= 0306 ft 02T =
Estimated Mainline Profile Elevationis: 1470  ft. 0.0
000 020 040 060 080 100 120
Bend Losses
BEND LOSSES Degrees Kb
Angle = 11 0-3 0.00
each 1 311 0.01
Kb = 0.02 11-19 0.02
Hb= 0.0306 19-27 0.030
27-39 0.040




fsobNo.  0173-118-044

HDR Engineering, Inc.

|Project  SR-51, Squaw Peak Computed  LSM
|Subject Off-Site Drainage Checked
Jrask Hydraulic Analysis Sheet 19

PIPE NO. 19 End of Pavement to Danbury Road
Station = 11660 11735

Downstream Conditions: .

Energy Grade Line Elevation: 1435.335 ft.

Hydraulic Grade Line Elevation: 1433.807 ft.

Vo= 9.92 ft/sec
Station = 11660 Length = 75 ft
inv. Elev. = 1420.391 ft Slope =  0.00310 ft/it

foot diameter RCP

Top of Pipe = 1435.391 ft
Distance HGL is below Pipe = 1.584 ft

Calculate partial full pipe parameters
Qd/Qf = 0.78
d/Dia = 0.68
VIVE= 1.1

Open Channel Flow Analysis
Pipe Data n Area WP R Vir2/2g S
Dia D ftr2 ft ft ft fuft
Full Flow 6 6.00 0.012 2827 18.85 1.5 . 1.26 0.00309
Design 6 4.08 0.012 19.96 : 1.83 0.00310

Upstream C_t_)ndiﬁons:
Energy Grade Line Elevation: 1435.23 ft Circular Pipes - Partially Full
Hydraulic Grade Line Elevation: 1433.70 ft.
Station = 11735
Inv. Elev. = 1429.623 ft 1.0
Top of Pipe= 1435.623 ft 0.8

0.6
0.4

Calculate Manhole Losses
Manhole Loss = 0.05 * Vor2/64.4
Manhole Loss (4)= 0.306 ft 02
0.0

Estimated Mainline Profile Elevation is : 000 020 o040 060 08 100 120

Bend Losses
PROJECT ENDING CONDITIONS: BEND LOSSES Degrees Kb
Energy Grade Line Elevation: Angle=0 03 0.00
Hydraulic Grade Line Elevation: : each 0 3-11 0.01
Station = 11735 Kb = 0.00 11-19 0.02
Inv. Elev. = 1429.723 Hb= 0.0000 19-27 0.030
27-39 0.040
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gR'51 Preliminary
ummary Table 1/30/96
Pavement Inlets - Southbound M

Area . | by | Grate
Desig. {nlet Station Offset | Interin, Elev Notes
:ggﬁg gig:gg gg: ::; 111 -57 1416.08 | Begin Project - 320+00

: : 1410.67 | Super Changes D/S of |
SB348 348+00 15'LT. 2.3 147052
SB350 350+00 50T | 16 — 147000
SB3%2 352+42.06 15'LT. 3.4 140978 Iniet at Sad Locan
SB354 354+00 15" LT, 30 140987 8t 5g Locaton
SB357 357+00 15'LT. 3.7 141058
SB360 360+50 15'LT. 3.9 141517
SB373 373+00 69'LT. 6.3 1408.53
SB375 375425 69'LT. 1.6 1407 .43 -
SB376 376+60.73 69'LT. 16 1407.24 Inlet at Sag Location
SB378 378+00° 69'LT. 17 1407.43
SB381 381+00 69'LT. 6.0 1409.19
GRA5 | 5+51.80RampA | 14'LT. 2.0 717141360 Inlet at Sag Location
GRA7 7+00 Ramp A 14'LT. 57 141436
GRC9 9+50 Ramp C 8.0'LT. 54 1419.86 -
GRC11 | 11+41.86 RampC | 8.0'LT. 1.1 1418.69 " Inlet at Sag Location
GRC12 | 12+50 Ramp C 8.0'LT. 16 1419.06
SB390 390+00 103'LT 49 142194
SB395 395+25 81'LT. 7.8 147766
SB404 404+00 81'LT. 8.1 1432.05
SB413 413+10 15'LT. 2.7 1438.86 [ Super Changes D/S of Inlet
SB420 420+00 16'LT. 4.3 1438.25
SB422 422+80 15'LT. 26 1437.24 | Super Changes D/S of Inlet
SB426 426+00 69'LT. 2.3 1435.38
SB427 427+09.09 69'LT. 1.3 1435.27 Inlet at Sag Location
SB428 428+40 69'LT. 4.2 143543
BRA8 | 8+46.33RampA | 14'RT. 0.8 1440.53 Inlet at Sag Location
BRA10 10+00 Ramp A 14' RT. 8.1 1441.60 )
BRC5 5+00 Ramp C 20'LT. 5.2 1458.60

Filename: Squaw6/Sheet8(2)
Notes

a. Design Q shown incl
Inlet spacing has bee
It is assumed that inle
paved. Spread criteri
¢. Minimum diameter fo
d. GRC11 = Greenway
e
e

o

. BRA10 = Bell Road, |

. Spread Criteria Used
1. Allows
2. 10-Ye
3. 50-Yeyn.
4. Ramp




00173 088 044

HDR Engineering, Inc.
Computation

Project SR-51

Subject * Pavement Drainage

Task Ultimate Design Sub-basin No. SB338

Sub-basin Data:
Begin. Sta.
End Sta.
inlet Condition
Kb =

322+00 S. Bound - Begin Project
338+00 S. Bound
On Grade
0.02

Computed

JPJ

12/26/95

Checked

LSM

Sheet

1

of 2

Area

C= 0.90

Length

Area (sf)

Area (ac)

Length, L (ft) 1671 0.3164 mi.

1600

112,800

2.5895

20 %
072 %
0.72 %

Shidr. x-siope=
Ave. Slope, S =
Slope at inlet =

38.02 ft./mi.

P1(10), 1 hr.
P1(50), 1 hr. =

1.65 in.
222 in.

Design Events:
Carry over from upstream inlet (cfs)= 0

10 Year Event:
Tc = 11.4%(L .5)*(Kb**.52)*(8"-.31)*(i*-.38)
Q10 (cfs) = CiA= 11.0

Spread, T (ft) = 17.4
Allowable Spread (ft) = 17.5

SMF Program. See Note 1.
(gutter + shoulder +1/2 lane).

50 Year Event:
Te = 11.4%(LA.5)*(Kb** 52)*(S"-.31)*(i*-.38)
Q50 (cfs) = CiA = 14.9

Spread, T (it) = 19.7
Allowable Spread (ft) = 23.5

See Note 1
{(gutter + shoulder + 1 lane).

Trial Tc, hr.

i, in/hr.

Calc Tc, hr.

0.33

34

0.17

0.167

4.7

0.15

Use minimum Tc of 10 min. i=4.7

Trial Tc, hr.

i, infhr.

Calc Tc¢, hr.

0.33

4.65

0.15

0.167

6.4

0.13

Use minimum Tc of 10 min. i = 6.4

Inlet location determined by spread criteria for 10 yr. event.
Inlet size based on 50-yr. design storm: Q (cfs) = 14.9

inlet Design

Flow Distribution at Depressed Inlet:
Depression = 1"
Sx1 = 38.9%
Sx2=3.1%
Sx = 2.9%
Spread (ft) = 17

See Note 7
Composite Ave.

Pavement Spread, Ts (ft) = 13.5
Shoulder x-slope (%) = 2.0

Pavement Flow, Qs (cfs) = 4.4
Gutter Flow, Qw (cfs) = 10.5

Eo=Qw/Q =

0.70

See Note 7




HDR Engineering, Inc.

|Job No. 00173 088 044 [No.

Computation
Project SR-51 Computed JPJ 12/20/95
Subject Pavement Drainage Checked LSM
Task Ultimate Design Sub-basin No. SB338 Sheet 2 of 2
Grate Interception:
Grate Intercept., Qi = Q(Rf*Eo+Rs(1-Eo)) See Note 4
Rf=1.0 See Note 5
Velocity (ft/sec) = 3.5 See Note 1. )
Rs at 50% Efficiency = 0.035 See Note 6. With 50% clogging, grate length = 1.5
Eo= 070
Qi at 50% Efficiency (cfs) = 7.5 Calculated - Approx. i
Qi at 50% Efficiency (cfs) = 7.6 SMF Program - Use

Inlet Bypass (cfs) = 7.3

Slotted Drain Calculations:

Se = Sx + Swko
Lt = KQA.42)*(S*.3)*(1/(n*Se))*.6

a(in)=3
W (ft.)= 2.5
Sx (%) =2.0
Sw (%)= 10
Se (%)= 9.0
Se (ft/ft) = 0.090
n=0.016

See Note 8
See Note 9

Length for total interception, Lt (ft) = 15.9
Lt at67% Efficiency (ft) = 23.7

Length of Slotted Drain used (ft) = 20
LLt= 0.84

Slotted Drain Intercept. (cfs) = 6.1

Slotted Drain Bypass (cfs) = 1.2

Notes

n/a

©ReNOORWN =

HEC 12 Software - SMF Engineering Corporation, Phoenix AZ.
Sub-basin area includes half of median. Assume future lanes will be added.

Reference FHA, Drainage of Highway Pavements, HEC 12, Egn 12, page 56.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 7, page 55.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 8, page 57.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 3, page 23.
Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn 15, page 60.
Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn 16, page 60.



Output Screen dhkkkkrhhkdhkhhkhhhhhhhkhkhhkrodhkhkk PgUp PgDn Esc

Station : SB338
Catch Basin ID : 338
Type of Inlet : 2.2 Grated Inlet
Runoff Coefficient for Area-1l : .90 P-1-7/8-4
Drainage Area-1 (acres) .00
Runoff Coefficient for Area-2 .00
Drainage Area-2 (acres) .00
Runoff Coefficient for Area-3 .00
Drainage Area-3 (acres) .00
Intensity (inch/hr) .70
Additional Runoff (cfs) .0
Longitudinal Grade (ft/ft) .0072
Slope-1 (ft/ft) .3333
Slope-2 (ft/ft) .0667
Slope-3 (ft/ft) .0200
Gutter Width (ft) .50
Depression=a {inch) .00
Width Depression (ft) .50
Area Grate (sq ft) .00
Length Perimeter Grate (ft) .00
Length Grate (ft) : .00 Sheet 1
Flowby= 0.0 cfs Qrunoff= 11.0 cfs Qtotal= 11.0 cfs Flowby dn= 4.7 cfs
int = 6.3 cfs Depth = 0.47 ft Spread= 17.41 ft Velocity = 3.14 ft/s

WONNFHFNOOOOHBOOOOOO

Output Screen Fkkhhkkkhhkhhkkkkkhhkhhhdhkdhhhhk® PgUp PgDhn Esc

Station : SB338

Catch Basin ID : 338

Type of Inlet : 2.2 Grated Inlet

Runoff Coefficient for Area-1 .90 P-1-7/8-4

Drainage Area-1 (acres) .00

Runoff Coefficient for Area-2 .00

Drainage Area-2 (acres) .00

Runoff Coefficient for Area-3 .00

Drainage Area-3 (acres) .00

Intensity (inch/hr) .40

Additional Runoff (cfs) .9

Longitudinal Grade (ft/ft) .0072

Slope-1 (ft/ft) .3333

Slope-2 (ft/ft) .0667

Slope-3 (ft/ft) .0200

Gutter Width (ft) .50

Depression=a (inch) .00

Width Depression (ft) .50

Area Grate (sqg ft) .00

Length Perimeter Grate (ft) .00

Length Grate (ft) : .00 Sheet 1
Flowby= 0.0 cfs Qrunoff= 14.9 cfs Qtotal= 14.9 cfs Flowby dn= 7.3 cfs

.Qint = 7.6 cfs Depth = 0.51 ft Spread= 19.71 ft Velocity = 3.37 ft/s

J
|
'
'
’
|
:
I

WOINHFNMNOOOOROAMNODOOOOO




00173 088 044

HDR Engineering, Inc.

Computation

Project SR-51 : Computed JPJ 12/26/985 -
Subject Pavement Drainage Checked LSM
Task Ultimate Design Sub-basin No. SB340 Sheet 1 of 2

Sub-basin Data:
Begin. Sta. =  338+00 S. Bound
End Sta.= 340+00 S. Bound
iniet Condition = On Grade
Kb = 0.02 Area
C= 0.90 Length Area (sf) | Area(ac)
Length, L (ft) = 271 0.0512 mi. 200 14,100 0.3237
Shidr. x-slope= 2.0 %
Ave. Slope, S = 0.72 % 38.02 ft./mi. P1(10), 1 hr. 1.65 in.
Slope at Inlet = 0.72 % P1(50), 1 hr. = 2.22 in.

Design Events:
Carry over from upstream inlet (cfs) = 0
10 Year Event:

Tc = 11.4*(LA.65)*(Kb*.52)*(S*-.31)*(i*-.38) Trial Te, hr.{ |, in/hr. | Calc Tc, hr.
0.33 3.4 0.07
Q10 (cfs) = CiA= 1.4 0.167 47 0.06
Q10 w/carry-over (cfs) = 1.4 Use minimum Tc of 10 min. i=4.7
Spread, T (ft) = 6.5 SMF Program. See Note 1.
Allowable Spread (ft) = 17.5 (gutter + shoulder +1/2 lane).

50 Year Event:
Carry over from upstream inlet (cfs) = 1.2

Trial Te, hr. | i, in/hr. | Calc Tc, hr.
Te = 11.4%(LA.5)*(Kb*A.52)*(S"-.31)*(i*-.38) 0.33 4.65 0.06
0.167 6.4 0.05
Q50 (cfs) = CiA= 1.9 Use minimum Tc of 10 min. i=6.4
Q50 w/carry-over (cfs) = 3.1
Spread, T (ft)= 9.9 See Note 1
Allowable Spread (ft) = 23.5 (gutter + shoulder + 1 lane).

Inlet location determined by spread criteria for 10 yr. event.
Inlet size based on 50-yr. design storm: Q (cfs) = 3.1

Iniet Design

Flow Distribution at Depressed Inlet:
Depression = 1" Pavement Spread, Ts (ft) = 3.5
Sx1= 38.9% See Note 7 Shoulder x-slope (%) = 2.0
Sx2=5.3% Composite Ave. Pavement Flow, Qs (cfs) = 0.1 See Note 7
Sx=4.7% Gutter Fiow, Qw (cfs) = 3.0
Spread (ft) = 7 : Eo=Qw/Q = 0.97




[JobNo. 00173 088 044 [No.

HDR Engineering, Inc.

Computation

Project SR-51 ' Computed JPJ 12/20/95
Subject Pavement Drainage Checked LSM

Task Ultimate Design Sub-basin No. SB340 . |Sheet 2 of 2

Grate Interception:

Grate Intercept., Qi = Q(Rf*Eo+Rs(1-Eo)) See Note 4
Rf=1.0 See Note §
Velocity (ft/sec) = 2.4 See Note 1.
Rs at 50% Efficiency = 0.07 See Note 6. With 50% clogging, grate length = 1.5'.,
Eo = 0.97
Qi at 50% Efficiency (cfs) = 2.9 Calculated - Approx. }
Qi at 50% Efficiency (cfs) = 2.6 SMF Program - Use

Inlet Bypass (cfs) = 0.5
Slotted Drain Calculations:

Se = Sx + SwEo See Note 8
Lt = K{Q.42)*(SA.3)*(1/(n*Se))r.6 See Note 9

a(in)=3
W (ft.)= 2.5 Length for total interception, Lt (ft) = 4.4
Sx (%)= 2.0 Lt at 67% Efficiency (ft) = 6.6
Sw (%)= 10 Length of Slotted Drain used (ft) = 10
Se (%)= 11.7 Slotted Drain intercept. (cfs) = 0.5
Se (fUft) = 0.117 Slotted Drain Bypass (cfs) = 0.0
n=0.016

HEC 12 Software - SMF Engineering Corperation, Phoenix AZ.

Sub-basin area includes half of median. Assume future lanes will be added.
nfa

Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn 12, page 56.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 7, page 55.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 8, page 57.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 3, page 23.
Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn 15, page 60.
Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn 16, page 60.

Notes

©ENOO AWM



Outpu

£ Screen

Station
Catch Basin ID

dhkkhkkhkkhhdrhkhkddkhkdbhkhhkdkhdrhkdrhkdddhk

PgUp PgDn Esc
SB340

340

Grated Inlet
P-1-7/8-4

2.2
0.90
0.32
0.00
0.00
0.00
0.00
4.70
0.0
0.0072
0.3333
0.0667
0.0200
2.50
1.00
2.50
7.00
9.00
3.00
Qtotal=
Spread=

Type of Inlet
Runoff Coefficient for Area-1
Drainage Area-1 (acres)
Runoff Coefficient for Area-2
Drainage Area-2 (acres)
Runoff Coefficient for Area-3
Drainage Area-3 (acres)
Intensity (inch/hr)
Additional Runoff (cfs)
Longitudinal Grade (ft/ft)
Slope-1 (ft/ft)

Slope-2 (ft/ft)

Slope-3 (ft/ft)

Gutter Width (£ft)
Depression=a (inch)

Width Depression (ft)

Area Grate (sq ft)

Length Perimeter Grate (ft)
Length Grate (ft)
Flowby= 0.0 cfs Qrunoff=
int = 1.4 cfs Depth

Sheet
1.4 cfs Flowby dn=
6.46 ft Velocity

1
0.0 cts
2.11 ft/s

1.4 cfs
0.25 ft

Output Screen khkhkkhkhkhkhkdkhkdhkdhkrhkhhhbhhddhkhrhkhkhix PgUp PgDn Esc
SB340
340

2.2
.90
.32
.00
.00
.00
.00
.40
.2
.0072
.3333
.0667
.0200
.50
.00
.50
.00
.00
.00
Qtotal=
Spread=

Station

Catch Basin ID

Type of Inlet

Runoff Coefficient for Area-1

Drainage Area-1 (acres) :

Runoff Coefficient for Area-2 :

Drainage Area-2 (acres)

Runoff Coefficient for Area-3

Drainage Area-3 (acres)

Intensity {(inch/hr)

Additional Runoff (cfs)

Longitudinal Grade (ft/ft)

Slope-1 (ft/ft)

Slope-2 (ft/ft)

Slope-3 (ft/ft)

Gutter Width (ft)

Depression=a (inch)

Width Depression (ft)

Area Grate (sqg ft)

Length Perimeter Grate (ft)

Length Grate (ft)
0.0 cfs Qrunoff=
2.6 cfs Depth

Grated Inlet
pP-1-7/8-4

r
i
1
i
i
i
1
i

WOINDEFEFNOOOOHKAMNANODOOOOO

1
0.5 cfs
2.41 ft/s

Sheet
3.1 cfs Flowby dn=
9.91 ft Velocity =

3.1 cfs
0.32 ft

Flowby=

'Qint




}Job No. 00173 088 044 L_
HDR Engineering, Inc.
Computation
Project SR-51 ’ Computed JPJ 12/26/95
Subject Pavement Drainage Checked LSM
Task Interim Design Sub-basin No. SB345 Sheet 1 of 2
Sub-basin Data:
Begin. Sta. =  340+00 S. Bound :
End Sta. = 345+00 S. Bound
Inlet Condition = On Grade
Kb = 0.02 Area
C= 0.90 Width Length Area (sf) | Area (ac)
Length, L (ft) = 557 = 0.1055 mi. 57.0 500 28,500 0.6543
Pvmnt. x-slope= 29 %
Ave. Slope, S = 0.7 % = 36.96 ft./mi. P1(10), 1 hr. = 1.65 in.
Slope at Inlet = 0.65 % » P1(50), 1 hr. = 2.22 ih.

Design Events:

10 Year Event:
Carry over from upstream inlet (cfs) = 0
Trial Tc, hr. | i, in/hr. { Calc Tc, hr.
Te = 11.4%(LA.5)*(Kb*A.52)*(S*-.31)*(i*-.38) 0.33 34 0.10
0.167 4.7 0.09
Q10 (cfs) =CiA= 2.8 Use minimum Tc of 10 min. i = 4.7
Spread, T (ft)= 7.8 SMF Program. See Note 1.
Allowable Spread (ft) = 8.5 (guiter + shoulder).
50 Year Event:
Carry over from upstream inlet (cfs) = 0
Trial Tc, hr. | i, in/hr. | Calc Tc, hr.
Tc = 11.4%(LA.5)*(Kb*A.52)*(S"-.31)*(i"-.38) 0.33 4.65 0.09
0.167 6.4 0.08
Q50 (cfs) =CiA = 3.8 Use minimum Tc of 10 min. i= 6.4
Spread, T (ft) = 8.0 See Note 1
Allowable Spread (ft) = 9.5 (gutter + shoulder).
Inlet location determined by spread criteria for 50 yr. event.
Inlet size based on 50-yr. design storm: Q {cfs)= 3.8
Inlet Design

Flow Distribution at Depressed Inlet: '
Depression = 1" Pavement Spread, Ts (ft) = 4.5

Sx1 = 38.9% See Note 7 Pavement x-slope (%) = 2.9
Sx2 = 4.8% Composite Ave. Pavement Flow, Qs (cfs) = 0.4 See Note 7
Sx=4.3% Gutter Fiow, Qw (cfs) = 3.4
Spread (ft) = 8 Eo=Qw/Q = 0.89



[JobNo. 00173 088 044 INo.
HDR Engineering, Inc.
Computation
Project . SR-51 Computed JPJ 12/20/95
Subject Pavement Drainage Checked LSM
Task Interim Design Sub-basin No. SB345 Sheet 2 of 2

Grate Interception:
Grate Intercept., Qi = Q(Rf"Eo+Rs(1-Eo))

Rf=1.0
Rs at 50% Efficiency = 0.04
Eo= 0.89
Qi at 50% Efficiency (cfs) = 3.0
Qi at 50% Efficiency (cfs) = 3.2
inlet Bypass (cfs) = 0.6

Siotted Drain Calculations:

Slotted Drain Not Used.

See Note 4

See Note 5

With 50% Clogging, Grate Length = 1.5'. See Note 6.

Calculated
SMF Program - Use

Notes

n/a

N, ON =

HEC 12 Software - SMF Engineering Corporation, Phoenix AZ.
Sub-basin area includes half of median. Assume future lanes will be added.

Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn 12, page 56.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 7, page 55.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 8, page 57.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 3, page 23.



Output Screen

Station

Catch Basin ID

Type of Inlet

Runoff Coefficient for Area-1

Drainage Area-1 (acres)

Runoff Coefficient for Area-2

Drainage Area-2 (acres)

Runoff Coefficient for Area-3

Drainage Area-3 (acres)

Intensity (inch/hr)

Additional Runoff (cfs)

Longitudinal Grade (ft/ft)

Slope-1 (ft/ft)

Slope-2 (ft/ft)

Slope-3 (ft/ft)

Gutter Width (£ft)

Depression=a (inch)

Width Depression (ft)

Area Grate (sq ft)

Length Perimeter Grate (£ft)

Length Grate (ft)
0.0 cfs Qrunoff
2.5 cfs Depth

2.8 cfs
0.32 ft

Flowby=
int =

Output Screen

Station

Catch Basin ID

Type of Inlet

Runoff Coefficient for Area-1

Drainage Area-1 (acres)

Runoff Coefficient for Area-2

Drainage Area-2 (acres)

Runoff Coefficient for Area-3

Drainage Area-3 (acres)

Intensity (inch/hr)

Additional Runoff (cfs)

Longitudinal Grade (ft/ft)

Slope-1 (ft/ft)

Slope-2 (ft/ft)

Slope-3 (ft/ft)

Gutter Width (ft)

Depression=a (inch)

Width Depression (ft)

Area Grate (sqgq ft)

Length Perimeter Grate (ft)

Length Grate (ft)
0.0 cfs Qrunoff
3.2 cfs Depth

I
1
i
i
i
i
i
1

3.8 cfs
0.35 ft

Flowby=

'Qint =

hkhhkkhkdkhhhkhdhkhdkdhkdhhkdkdrhhdhhdrhrd

dhkhkhkkhkhkhkhkhhhhkhkdkhkddhkhhhdkhhdhkdhhxk

PgUp PgDn Esc
SB345
345
2.2 Grated Inlet
0.90 P-1-7/8-4
0.65
0.00
0.00
0.00
0.00
4.70
0.0
0.0065
0.3333
0.0667
0.0290
2.50
1.00
2.50
7.00
9.00
3.00
Qtotal=
Spread=

Sheet 1
2.8 ¢fs Flowby dn= 0.3 cfs
7.78 ft Velocity =

PgUp PgDhn Esc

SB345

345

2.2 Grated Inlet

0.90 P-1-7/8-4

0.65
0.00
0.00
0.00
0.00
6.40
0.0
0.0065
0.3333
0.0667
0.0290
2.50
1.00
2.50
7.00
9.00
3.00

Qtotal=
Spread=

Sheet 1
3.8 cfs Flowby dn 0.6 cfs
8.96 ft Velocity

2.43 ft/s

2.59 ft/s



|[Job No. . 00173088 044 INo.

Flow Distribution at Depressed Inlet:

l . HDR Engineering, Inc.
Computation
l Project SR-51 . Computed JPJ 12/26/95
Subject Pavement Drainage Checked LSM
l Task Interim Design Sub-basin No. SB348 Sheet 1 of 2
Sub-basin Data:
Begin. Sta. = 345+00 S. Bound :
. End Sta. = 348+00 S. Bound
Inlet Condition = On Grade
Kb = 0.02 Area
l C= 0.90 Width Length Area (sf) | Area (ac)
Length, L (ft) = 357 = 0.0676 mi. 57.0 300 17,100 0.3926
Pvmnt. x-slope= 29 %
' Ave. Slope, S = 0.40 % = 21.12 ft./mi. P1(10), 1 hr. = 1.65 in.
Slope at Inlet = 0.29 % : P1(50), 1 hr. = 2.22 in.
. Design Events:
l 10 Year Event: Carry over from upstream inlet (cfs) = 0.3
Trial Te, hr.| i, in/hr. | Calc Tc, hr.
Tc = 11.4%(LA.5)*(Kb**.52)*(S*-.31)*(i*-.38) 0.33 3.4 0.09
I 0.167 47 0.08
: Q10 (cfs) =CiIA= 1.7 ' Use minimum Tc of 10 min. i = 4.7
Q10 w/carry-over (cfs) = 2.0
' Spread, T (ft) = 8.0 SMF Program. See Note 1.
Allowable Spread (ft) = 10.5 (gutter + shoulder).
l 50 Year Event:
Carry over from upstream inlet (cfs) = 0.6
, Trial Te, hr.} i, inthr. | Calc Te, hr.
Te = 11.4*(L .5y (Kb**.52)*(S*-.31)*(i*-.38) 0.33 4.65 0.08
' 0.167 6.4 0.07
Q50 (cfs)=CiA=2.3 Use minimum Tc of 10 min. i =6.4
Q50 w/ carry-over (cfs) = 2.9
l Spread, T (ft) = 9.5 See Note 1
Allowable Spread (ft} = 10.5 (gutter + shoulder).
l Inlet location determined by spread criteria for 50 yr. event.
Inlet size based on 50-yr. design storm: Q (cfs)= 2.9
. Inlet Design
l Depression = 1" Pavement Spread, Ts (ft) = 4.5
Sx1=389%  SeeNote7 Pavement x-slope (%) = 2.9
' Sx2 = 5.4% Composite Ave. - Pavement Flow, Qs (cfs) = 0.3 See Note 7
Sx=4.7% ' Gutter Flow, Qw (cfs) = 2.6
' Spread (f) = 8 Eo=Qw/Q = 0.90




HDR Engineering, Inc.

[JobNo. 00173 088 044 [No.

Computation

Project SR-51 Computed JPJ 12/20/95
Subject Pavement Drainage Checked LSM

Task Interim Design Sub-basin No. SB348 : Sheet 2 of 2

Grate Interception:
Grate Intercept.,, Qi = Q(Rf*Eo+Rs(1-Eo))

Rf=1.0

Rs at 50% Efficiency = 0.18

Eo = 0.90
Qi at 50% Efficiency (cfs) = 2.4
Qi at 50% Efficiency (cfs) = 2.4
Inlet Bypass (cfs) = 0.5

Slotted Drain Calculations:

Slotted Drain Not Used.

See Note 4

See Note 5
With 50% Clogging, Grate Length = 1.5'. See Note 6.

Calculated
SMF Program - Use

Notes

n/a

e S e o

HEC 12 Software - SMF Engineering Corporation, Phoenix AZ.
Sub-basin area includes half of median. Assume future lanes will be added.

Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn 12, page 56.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 7, page 55.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 8, page 57.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 3, page 23.



Output Screen dhhkhkhkhkkdhhkrkhhkdrddkhkhhddhhxdkrhkhhdk PgUp Pg—Dn Esc

Station : SB348
Catch Basin ID : 348
Type of Inlet : 2.2 Grated Inlet
Runoff Coefficient for Area-1 : .90 P-1-7/8-4
Drainage Area-1 (acres) .39
Runoff Coefficient for Area-2 .00
Drainage Area-2 (acres) .00
Runoff Coefficient for Area-3 .00
Drainage Area-3 (acres) .00
Intensity (inch/hr) .70
Additional Runoff (cfs) .3
Longitudinal Grade (ft/ft) .0029
Slope-1 (ft/ft) .3333
Slope-2 (ft/ft) .0667
Slope-3 (ft/ft) .0290
Gutter Width (ft) .50
Depression=a (inch) .00
Width Depression (ft) .50
Area Grate (sqg ft) .00
Length Perimeter Grate (£ft) .00
Length Grate (ft) : .00 Sheet 1
Flowby= 0.0 cfs Qrunoff= 2.0 cfs Qtotal= 2.0 cfs Flowby dn= 0.2 cfs
int = 1.8 cfs Depth = 0.33 ft Spread= 7.99 ft Velocity = 1.64 ft/s

WOINHENOODOOOKBROOOOOO

Output Screen khkhkdkhkhkhkhkhhkhkhhkhkdkdhdhkhhkhkhhhkhkdhhd*x PgUp PgDn Esc

' Station : SB348
Catch Basin ID : 348
Type of Inlet s 2.2 Grated Inlet
' Runoff Coefficient for Area-1 .90 p-1-7/8-4
Drainage Area-1 (acres) .39
Runoff Coefficient for Area-2 .00
' Drainage Area-2 (acres) .00
- Runoff Coefficient for Area-3 .00
Drainage Area-3 (acres) .00
. Intensity (inch/hr) .40
Additional Runoff (cfs) .6
Longitudinal Grade (ft/ft) .0029
Slope-1 (ft/ft) .3333
l Slope-2 (ft/ft) .0667
Slope-3 (ft/ft) .0290
Gutter Width (ft) .50
l Depression=a (inch) .00
Width Depression (ft) .50
Area Grate (sqg ft) .00
' Length Perimeter Grate (ft) .00
Length Grate (£ft) : .00 Sheet 1
Flowby= 0.0 cfs Qrunoff= 2.9 cfs Qtotal= 2.9 cfs Flowby dn= 0.5 cfs
'Qint = 2.4 cfs Depth = 0.37 ft Spread= 9.47 ft Velocity = 1.77 ft/s

WOINNPRPNOOOODOANOODOOOO




[Job No. = 00173 088 044 [No.
HDR Engineering, Inc.
Computation
Project SR-51 : Computed JPJ 12/26/95
Subject Pavement Drainage Checked LSM
Task Interim Design Sub-basin No. SB350 Sheet 1 of 2
Sub-basin Data:
Begin. Sta. =  348+00 S. Bound :
End Sta. = 350+00 S. Bound
Inlet Condition = On Grade
Kb = 0.02 Area
C= 0.90 Width Length Area (sf) | Area (ac)
Length, L (ft) = 259 = 0.0491 mi. 59.0 200 11,800 0.2709
Pvmnt. x-slope= 29 %
Ave. Slope, S = 0.30 % = 16.84 ft./mi. P1(10), 1 hr. = 1.65 in.
Slope at Inlet = 024 % P1(50), 1 hr. = 222 in.
Design Events:
10 Year Event: Carry over from upstream inlet (cfs) = 0.2
Trial Te, hr.{ i, in/hr. | Calc Tc, hr.
Tc = 11.4*%(LA.5)*(Kb*A.52)*(S"-.31)*(i*-.38) 0.33 34 0.09
» . 0.167 47 0.08
Q10 (cfs) =CiA= 1.1 Use minimum Tc of 10 min. i= 4.7
Q10 w/carry-over (cfs) = 1.3
Spread, T (ft) = 7.7 SMF Program. See Note 1.
Allowable Spread (ft) = 10.5 (gutter + shoulder).
50 Year Event:
Carry over from upstream inlet (cfs) = 0.5
Trial Te, hr.| i, in/hr. | Cale Tc, hr.
Te = 11.4%(LA.5)*(Kb*A.52)*(S*-.31)*(i*-.38) 0.33 4,65 0.08
0.167 6.4 0.07
Q50 (cfs) = CiA= 1.6 Use minimum Tc of 10 min. i =6.4
Q50 wf carry-over (cfs) = 2.1
Spread, T (ft)= 8.5 SMF Program.

Allowable Spread (ft) = 10.5 (gutter + shoulder).

Inlet location determined by spread criteria for 50 yr. event.
Inlet size based on 50-yr. design storm: Q (cfs) = 2.1

Inlet Design

Flow Distribution at Depressed Inlet:

Depression = 1" Pavement Spread, Ts (ft) = 4.0
Sx1=38.9% See Note 7 Pavement x-slope (%) = 2.9
Sx2 = 5.6% Composite Ave. Pavement Flow, Qs (cfs) = 0.10 See Note 7
Sx = 4.9% Gutter Flow, Qw (cfs) = 2.0
Spread (ft) = 7.5 ‘ Eo=Qw/Q=0.95



Job No. 00173 088 044 |No.

HDR Engineering, Inc.

Computation

Project SR-51 ' Computed JPJ 12/20/95
Subject Pavement Drainage Checked LSM

Task Interim Design Sub-basin No. SB350 : Sheet 2 of 2

Grate Interception:

Grate Intercept., Qi = Q(Rf"Eo+Rs(1-Eo)) See Note 4
Rf=1.0 See Note 5
Rs at 50% Efficiency = 0.20 With 50% Clogging, Grate Length = 1.5'. See Note 6.
Eo=0.95
Qi at 50% Efficiency (cfs) = 1.9 Calculated
Qi at 50% Efficiency (cfs) = 1.8 SMF Program - Use ;

inlet Bypass (cfs) = 0.3

Slotted Drain Calculations:

Se = 8x + Swko See Note 8
Lt = KHQ*.42)*(S.3)*(1/(n*Se))*.6 See Note 9
a(in)=3
W (ft.)= 2.5 Length for total interception, Lt (it) = 1.8
Sx (%) =29 Lt at 67% Efficiency (ft) = 2.7
Sw (%)= 10 Length of Slotted Drain used (ft) = 5
Se (%) =229 Slotted Drain Intercept. (cfs) = 0.3
Se (ft/ft) = 0.229 Slotted Drain Bypass {cfs) = 0.0
n=0.016

Notes HEC 12 Software - SMF Engineering Corporation, Phoenix AZ.

Sub-basin area includes half of median. Assume future lanes will be added.
n/a

Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn 12, page 56.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 7, page 55.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 8, page 57.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 3, page 23.
Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn 15, page 60.

Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn 16, page 60.

©CoOoNOOA LN~



Output Screen

Station

Catch Basin ID

Type of Inlet

Runoff Coefficient for Area-1

Drainage Area-1 (acres)

Runoff Coefficient for Area-2

Drainage Area-2 (acres)

Runoff Coefficient for Area-3

Drainage Area-3 (acres)

Intensity (inch/hr)

Additional Runoff (cfs)

Longitudinal Grade (ft/ft)

Slope-1 (ft/ft)

Slope-2 (ft/ft)

Slope-3 (ft/ft)

Gutter Width (ft)

Depression=a (inch)

Width Depression (ft)

Area Grate (sqg ft)

Length Perimeter Grate (ft)

Length Grate (£ft)
0.0 cfs Qrunoff=
1.3 cfs Depth =

1.4 cfs
0.30 ft

Flowby=
int =

Output Screen

. Station

Catch Basin ID

l Type of Inlet
Runoff Coefficient for Area-1
Drainage Area-1 (acres)
Runoff Coefficient for Area-2

l Drainage Area-2 (acres)
Runoff Coefficient for Area-3
Drainage Area-3 {(acres)

' Intensity (inch/hr)
Additional Runoff (cfs)
Longitudinal Grade (ft/ft)

l Slope-1 (ft/ft)

Slope-2 (ft/ft)
Slope-3 (ft/ft)
Gutter Width (ft)

' Depression=a (inch)
Width Depression (ft)
Area Grate (sq ft)

' Length Perimeter Grate (ft)
Length Grate (ft)

0.0 cfs
1.8 cfs

2.1 cfs
0.34 ft

Qrunoff=
Depth =

Flowby=

'Qint =

dhhkkkhhkhkhhkhkhkkhddhddhrrhdrbbdhhisk

khhkkrkhkkkhhhkhkdkhrhhkkdkhkhhkkhhdhddhdk

PgUp PgDn Esc
SB350
350
2.2 Grated Inlet
0.90 P-1-7/8-4
0.27
0.00
0.00
0.00
0.00
4.70
0.2
0.0024
0.3333
0.0667
0.0290
2.50
1.00
2.50
7.00
9.00
3.00
Qtotal=
Spread=

Sheet 1
1.4 cfs Flowby dn= 0.1 cfs
6.99 ft Velocity =

PgUp PgDhn Esc
SB350
350
2.2 Grated Inlet
.90 P-1-7/8-4
.27
.00
.00
.00
.00
.40
.5
.0024
.3333
.0667
.0290
.50
.00
.50
.00
.00
.00 Sheet 1
Qtotal= 2.1 cfs Flowby dn= 0.3 cfs
Spread= 8.54 ft Velocity =

WOINHFEFDNOOOOONODOOOOO0

1.41 ft/s

1.53 ft/s



JJob No. 00173 088 044 l_t\B._____
HDR Engineering, Inc. '
Computation -
Project SR-51 . Computed  JPJ  12/26/95
Subject Pavement Drainage Checked LSM
Task Interim Design Sub-basin No. SB352 Sheet 1 of 2
Sub-basin Data:
Begin. Sta. =  350+00 S. Bound '
End Sta. =  354+00 S. Bound
Inlet Condition = Sag Location - 352+42
Kb = 0.02 Area
C= 0.80 1 Width Length Area (sf) | Area (ac)
Length, L (ft) = 250 = 0.0473 mi. 65.0 400 26,000 0.5969
Pvmnt. x-slope= 29 %
Ave. Slope, S = 0.1 % = 5.28 ft./mi. P1(10), 1 hr. = 1.65 in.
Slope at Inlet = 0% P1(50), 1 hr. = 2.22in.

Design Events:
Carry over from upstream inlets (cfs)= 0

10 Year Event:
Trial Tc, hr.| i, in/hr. | Calc Tc, hr.
Tc = 11.4%(LA.5)*(Kb**.52)*(S*-.31)*(i*-.38) 0.33 3.4 0.12
0.167 47 0.11
Q10 (cfs) =CiA= 25 Use minimum Tc of 10 min. i=4.7
Spread, T (ft) = 8.0 SMF Program. See Note 1.
Allowable Spread (ft) = 10.5 {gutter + shoulder).
50 Year Event:
Carry over from upstream inlets (cfs) = 0.1
Trial Tc, hr.| i, in/hr. | Calc Tc, hr.
Tc = 11.4*(LA 5)*(Kb** 52)*(SA-.31)*(i*-.38) 0.33 4.65 0.11
0.167 6.4 0.10
Q50 (cfs) = CiA= 3.4 Use minimum Tc of 10 min. i=6.4

Q50 wicarry over (cfs) = 3.5
Spread, T (ft) = 10.8 SMF Program.
Allowable Spread (ft} = 10.5 (gutter + shoulder).

Inlet location determined by spread criteria for 50 yr. event.
Inlet size based on 50-yr. design storm: Q (cfs) = 3.5

Inlet Design

Flow Distribution at Depressed Inlet:

Depression = 1" Pavement Spread, Ts (ft) = 6.0
Sx1=389%  SeeNote7 Pavement x-slope (%) = 2.9
Sx2 = 6.2% Composite Ave. Pavement Flow, Qs (cfs) = 0.35 See Note 7
. Sx=53% ; Gutter Flow, Qw (cfs) = 3.2
_ Spread (ft) = 9.5 Eo=Qw/Q = 0.90



Job No. 00173 088 044 INO.

HDR Engineering, Inc.

Computation
Project SR-51 ' . Computed JPJ 12/20/95
Subject Pavement Drainage Checked =~ LSM
Task interim Design Sub-basin No. SB352 Sheet 2 of 2
Grate Interception: Sag Location '
Qi = Cw*P*d*.5 See Note 4
Cw=3
Qi max. at 100% Efficiency (cfs) = 7.45 P(t)y=9 Disregard curb side.
Calc. d(ft) = 0.42
Qi at 50% Efficiency (cfs) = 3.5 SMF Program - Use.

Inlet Bypass (cfs) = 0.0
Slotted Drain Calculations:

Qi = 0.8"L*W*(2*g*d)".5 See Note 5
Qi =0.94*L*dr.5 See Note 6

Slotted Drain Length, L (ft) = 0
Approx. Depth, d (ft) = 0.42
Qi at 100% Efficiency (cfs) = 0.00
Qi at 50% Efficiency (cfs) = 0.00

HEC 12 Software - SMF Engineering Corporation, Phoeniz, AZ..

Sub-basin area includes half of median. Assume future lanes will be added.

Allowable spread limited by depth of flow not exceeding height of curb for 10- yr. event.
Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn 17, page 69.
Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn. 24, page 80.
Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn. 23, page 80.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 3, page 23.

Notes

N oOs LN



Output Screen khkhkhkhkrhhhhkdhdrhdhrhbhdrdhrhhrddhhddk PgUp PgDn Esc

Station : SB352
Catch Basin ID : 352
Type of Inlet : 2.2 Grated Inlet
Runoff Coefficient for Area-1 .90 P-1-7/8-4
Drainage Area-1 (acres) .00
Runoff Coefficient for Area-2 .00
Drainage Area-2 (acres) .00
Runoff Coefficient for Area-3 .00
Drainage Area-3 (acres) .00
Intensity (inch/hr) .70
Additional Runoff (cfs) .5
Longitudinal Grade (ft/ft) .0000
Slope-1 (ft/ft) .3333
Slope-2 (ft/ft) .0667
Slope-3 (ft/ft) .0290
Gutter Width (ft) .50
Depression=a (inch) .00
Width Depression (ft) .50
Area Grate (sqg ft) .00
Length Perimeter Grate (ft) .00
Length Grate (ft) : .00 Sheet 1
Flowby= 0.0 cfs Qrunoff= 2.5 cfs Qtotal= 2.5 cfs Flowby dn= 0.0 cfs
int = 2.5 cfs Depth = 0.32 ft Spread= 7.95 ft Velocity = 0.00 ft/s

WWOUINVERENOOOSCONPMPOOOOOO

Output Screen kkkhkhkhkhkdkhkrkhkhkkhkdhhkhrhrhkhdhdhxkdx PgUp PgDn Esc

I Station : SB352
Catch Basin ID : 352
Type of Inlet : 2.2 Grated Inlet
l Runoff Coefficient for Area-1 .90 P-1-7/8-4
Drainage Area-1 (acres) .00
Runoff Coefficient for Area-2 .00
' Drainage Area-2 (acres) .00
Runoff Coefficient for Area-3 .00
Drainage Area-3 (acres) .00
l Intensity (inch/hr) .40
Additional Runoff (cfs) .5
Longitudinal Grade (ft/ft) .0000
Slope-1 (ft/ft) .3333
l Slope-2 (ft/ft) .0667
Slope-3 (ft/ft) .0290
Gutter Width (ft) .50
. Depression=a (inch) .00
Width Depression (£ft) .50
Area Grate (sqg ft) .00
' Length Perimeter Grate (ft) .00
Length Grate (ft) : .00 Sheet 1
Flowby= 0.0 cfs Qrunoff= 3.5 cfs Qtotal= 3.5 cfs Flowby dn= 0.0 cfs
lQint = 3.5 cfs Depth = 0.41 ft Spread= 10.77 ft Velocity = 0.00 ft/s

WOINEFEFNOODODOWANOOOOOO




00173 088 044

HDR Engineering, Inc.
Computation
Project SR-51 v Computed JPJ 12/26/95

Subject Pavement Drainage Checked LSM
Task Interim Design Sub-basin No. SB354 Sheet 1 of 2

Sub-basin Data:
Begin. Sta.= 357+00 S. Bound
End Sta. = 354+00 S. Bound
Inlet Condition = On Grade
Kb = 0.02 Area
C= 0.90 Length Area (sf) | Area(ac)
Length, L (ft) = 375 = 0.0710 mi. 300 22,500 0.5165
Pvmnt. x-slope= 29 %
Ave. Slope, S = 0.30 % 15.84 ft./mi. P1(10), 1 hr. = 1.65 in.
Slope at Inlet = 0.15 % P1(50), 1 hr. 2.22 in.

Design Events:

10 Year Event:

Trial Tc, hr. 1 i, in/hr. | Calc Tc, hr.

Tc = 11.4*(L".5)*(Kb*A.52)*(S"-.31)*(i*-.38) 0.33 3.4 0.1
0.167 47 0.09
Q10 (cfs) =CiA=2.2 Use minimum Tc of 10 min. i=4.7

Spread, T (fty = 9.7 SMF Program. See Note 1.
Allowable Spread (ft) = 10.5 (gutter + shoulder).

50 Year Event:
' Carry over from upstream inlet (cfs) = 0.2

Trial Tc, hr.| i, in/hr. | Calc Tc, hr.
Te = 11.4*(LA.5)*(Kb**.52)*(8"-.31)*(i*-.38) 0.33 4.65 0.09
0.167 6.4 0.08
Q50 (cfs) = CiA= 3.0 Use minimum Tc of 10 min. i=6.4

Q50 w/ carry over (cfs) = 3.2
Spread, T (ft) = 11.4 SMF Program. Spread at inlet reduced by slotted drain

Allowable Spréad (ft) = 10.5 (gutter + shoulder).

Inlet location determined by spread criteria for 50 yr. event.
Inlet size based on 50-yr. design storm: Q (cfs)= 3.2

Inlet Design

Flow Distribution at Depressed Inlet:
Depression = 1" Pavement Spread, Ts (ft) = 6.5
Sx1=389%  SeeNote7 Pavement x-slope (%) = 2.9
Sx2=4.4%  Composite Ave. Pavement Flow, Qs (cfs) = 0.50 See Note 7
Sx=4.0% Gutter Flow, Qw (cfs) = 2.7
Spread (ft) = 10 Eo=Qw/Q=0.84




HDR Engineering, Inc.

|Job No. 00173 088 044 |No.

Computation

Project SR-51 Computed JPJ 12/20/95
Subject Pavement Drainage Checked LSM

Task interim Design Sub-basin No. SB354 Sheet 2 of 2

Grate Interception:
Grate Intercept., Qi = Q(Rf*Eo+Rs(1-Eo))

Rf=1.0
Velocity (ft/sec) = 1.4
Rs at 50% Efficiency = 0.25
Eo=0.84
Qi at 50% Efficiency (cfs) = 2.4
Qi at 50% Efficiency (cfs) = 2.4
Inlet Bypass (cfs) = 0.8

Slotted Drain Calculations:

Se = Sx + SwEko

See Note 4
See Note §
With 50% Clogging, Grate Length = 1.5'. See Note 6.

Calculated
SMF Program - Use

See Note 8

Lt = K*(Q~.42)*(S".3)*(1/(n*Se))*.6 See Note 9

a(n)=3
W (ft.)= 2.5
Sx (%)= 29
Sw (%) =10
Se (%)=2.9
Se (ft/ft) = 0.029
n= 0.016

Length for total interception, Lt (ft) = 7.8
Lt at 67% Efficiency (ft) = 11.6

Length of Slotted Drain used (ft) = 10
LiLt= 0.86

Slotted Drain Intercept. (cfs) = 0.7

Slotted Drain Bypass (cfs) = 0.1

Notes

n/a

©XNOOAWON

HEC 12 Software - SMF Engineering Corporation, Phoenix AZ.
Sub-basin area includes half of median. Assume future lanes will be added.

Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn 12, page 56.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 7, page 55.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 8, page 57.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 3, page 23.
Reference FHA, Drainage of Highway Pavements, HEC 12, Egn 15, page 60.
Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn 16, page 60.



Output Screen khkkhkhkhkkkhkdhhdhhdhhhhhkhkkhhhkrorhhrdk PgUp PgDn Esc

Station : SB354

Catch Basin ID : 354

Type of Inlet : 2.2 Grated Inilet
Runoff Coefficient for Area-1 : .90 P-1-7/8-4
Drainage Area-1 (acres) .00

Runoff Coefficient for Area-2 .00

Drainage Area-2 (acres) .00

Runoff Coefficient for Area-3 .00

Drainage Area-3 (acres) .00

Intensity (inch/hr) .70

Additional Runoff (cfs) .2

Longitudinal Grade (ft/ft) .0015

Slope-1 (ft/ft) .3333

Slope-2 (ft/ft) .0667

Slope-3 (ft/ft) .0290

Gutter Width (ft) .50

Depression=a (inch) .00

Width Depression (ft) .50

Area Grate (sq ft) : .00

Length Perimeter Grate (ft) : 9.00
Length Grate (ft) : : 3.00 Sheet 1
Flowby= 0.0 cfs Qrunoff= 2.2 cfs Qtotal= 2.2 cfs Flowby dn= 0.4 cfs
int = 1.8 cfs Depth = 0.38 ft Spread= 9.72 ft Velocity = 1.30 ft/s

VP NOOOONIPPOOOOOO

Output Screen dhkhkdhkhkhkhkdkkkhhkkkhrhkhhkhkhrhhhrhkdhhhix PgUp PgDn Esc

' Station : SB354
: Catch Basin ID : 354
' Type of Inlet 1 2.2 Grated Inlet
Runoff Coefficient for Area-1 : .90 P-1-7/8-4
Drainage Area-1 (acres) .00
Runoff Coefficient for Area-2 .00
' Drainage Area-2 (acres) .00
Runoff Coefficient for Area-3 .00
Drainage Area-3 (acres) .00
I Intensity (inch/hr) .40
Additional Runoff (cfs) .2
Longitudinal Grade (ft/ft) .0015
Slope-1 (ft/ft) .3333
l Slope-2 (ft/ft) .0667
Slope-3 (ft/ft) .0290.
Gutter Width (ft) .50
l Depression=a (inch) .00
Width Depression (ft) .50
Area Grate (sqg ft) .00
' Length Perimeter Grate (ft) .00
Length Grate (ft) : .00 Sheet 1
Flowby= 0.0 cfs Qrunoff= 3.2 cfs Qtotal= 3.2 cfs Flowby dn= 0.8 cfs
'Qint = 2.4 cfs Depth = 0.43 ft Spread= 11.41 ft Velocity = 1.41 ft/s

WONINMNHENOODOOWANHNOOOOOO




. 00173 088 044

HDR Engineering, Inc.

Computation

Project SR-51 : Computed JPJ 12/26/95
Subject Pavement Drainage Checked LSM
Task Interim Design Sub-basin No. SB357 Sheet 1 of 2

Sub-basin Data:
Begin. Sta. 360+50 S. Bound
End Sta. 357+00 S. Bound
Inlet Condition = On Grade
Kb = 0.02 Area
C= 0.90 Length Area (sf) | Area (ac)
Length, L (ft) = 430 0.0814 mi. 350 28,000 0.6428
Pvmnt. x-slope= 29 %
Ave. Slope, S = 0.37 % 19.54 ft./mi. P1(10), 1 hr. = 1.65 in.
Slope at Inlet = 0.35 % P1(50), 1 hr. = 2.22 in.

Design Events:
Carry over from upstream inlet (cfs) = 0
10 Year Event:

Trial Tc, hr.{ i, in/hr. | Calc Tc, hr.
Te = 11.4*(LA.5)*(Kb*A.52)*(S"-.31)*(i*-.38) 0.33 3.4 0.11
Q10 (cfs) = CiA = 2.7 0.167 47 0.09
Q10 w/carry-over (cfs) = 2.7 Use minimum Tc of 10 min. i= 4.7

Spread, T (ft) = 8.9 SMF Program. See Note 1.
Allowable Spread (ft) = 10.5 (gutter + shoulder).

50 Year Event:
Carry over from upstream inlet (cfs) = 0.2

Trial T, hr.| i, in/hr. | Calc Tc, hr.
Te = 11.4%(LA.5)(Kb*A.62)*(S*-.31)*(i-.38) 0.33 4,65 0.09
0.167 6.4 0.08
Q50 (cfs) = CiA= 3.7 Use minimum Tc of 10 min. i=6.4
Q50 w/ carry over (cfs) = 3.9
Spread, T (ft) = 10.4 SMF Program.
Allowable Spread (ft) = 10.5 (gutter + shoulder).

Inlet location determined by spread criteria for 50 yr. event.
Inlet size based on 50-yr. design storm: Q (cfs)= 3.9

Inlet Design

Flow Distribution at Depressed Inlet:
Depression = 1" Pavement Spread, Ts (ft) = 5.3
Sx1=38.9%  SeeNote7 Pavement x-slope (%) = 2.9
Sx2=52% Composite Ave. Pavement Flow, Qs (cfs) = 0.48 See Note 7
_ Sx = 4.6% Gutter Flow, Qw (cfs) = 3.4
-Spread (ft) = 8.8 Eo=Qw/Q = 0.88




HDR Engineering, Inc.

[Job No. 00173 088 044 [No.

Computation

Project SR-51 Computed JPJ 12/20/95
Subject Pavement Drainage Checked LSM

Task Interim Design Sub-basin No. SB357 Sheet 2 of 2

Grate Interception:
Grate Intercept., Qi = Q(Rf*Eo+Rs(1-Eo))

Rf= 1.0
Velocity (ft/sec) =
Rs at 50% Efficiency = 0.12
Eo= 0.88
Qi at 50% Efficiency (cfs) = 3.0
Qi at 50% Efficiency (cfs) = 3.0
Inlet Bypass (cfs) = 0.9

Slotted Drain Calculations:

See Note 4
See Note 5

With 50% Clogging, Grate Length = 1.5'. See Note 6.

Calculated
SMF Program - Use

Se = Sx + SwEo See Note 8
Lt = K*{(Q".42)*(S*.3)*(1/(n*Se))*.6 See Note 9
a(in)=3
W (ft.)= 2.5 Length for total interception, Lt (ft} = 4.6
Sx (%)= 2.9 Lt at 67% Efficiency (ft) = 6.8
Sw (%) = 10 Length of Slotted Drain used (ft) = 6

Se (%) = 11.7
Se (fUft) = 0.117
n=0.016

L/Lt=0.73
Slotted Drain Intercept. (cfs) = 0.7
Slotted Drain Bypass (cfs) = 0.2

Notes

n/a

©oONOOOEWN=

HEC 12 Software - SMF Engineering Corporation, Phoenix AZ.
Sub-basin area includes half of median. Assume future lanes will be added.

Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn 12, page 56.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 7, page 55.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 8, page 57.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 3, page 23.
Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn 15, page 60.
Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn 16, page 60.



Output Screen

Station

Catch Basin ID

Type of Inlet

Runoff Coefficient for Area-1

Drainage Area-1 (acres)

Runoff Coefficient for Area-2

Drainage Area-2 (acres)

Runoff Coefficient for Area-3

Drainage Area-3 (acres)

Intensity (inch/hr)

Additional Runoff (cfs)

Longitudinal Grade (ft/ft)

Slope-1 (ft/ft)

Slope-2 (ft/ft)

Slope-3 (ft/ft)

Gutter Width (ft)

Depression=a (inch)

Width Depression (ft)

Area Grate (sq £ft)

Length Perimeter Grate (ft)

Length Grate (ft)
0.0 cfs Qrunoff=
2.3 cfs Depth =

2.7 cfs
0.35 ft

Flowbys=

Qint =

Output Screen

Station

Catch Basin ID

Type of Inlet

Runoff Coefficient for Area-1

Drainage Area-1 (acres)

Runoff Coefficient for Area-2

Drainage Area-2 (acres)

Runoff Coefficient for Area-3

Drainage Area-3 (acres)

Intensity (inch/hr)

Additional Runoff (cfs)

Longitudinal Grade (ft/ft)

Slope-1 (ft/ft)

Slope-2 (ft/ft)

Slope-3 (ft/ft)

Gutter Width (ft)

Depression=a (inch)

Width Depression (ft)

Area Grate (sq ft)

Length Perimeter Grate (ft)

Length Grate (ft)
0.0 cfs Qrunoff=
3.0 cfs Depth =

3.9 cfs
0.40 ft

Flowby=

' Qint =

kkkhkhdhhkkkdhhkdrdkdhhhhhdrrrkrhtk

. Qtotal=

khkkkhkhkhhhkhkhdddbhhrhhdhhdbhhkhhkhrstd

. Qtotal=

PgUp PgDn Esc
SB357

357

2.2 Grated Inlet

.90 ~ P-1-7/8-4

.64

.00

.00

.00

.00

.70

.0

.0035

.3333

.0667

.0290

.50

.00

.50

.00

.00

.00 Sheet 1
2.7 cfs Flowby dn= 0.4 cfs
8.89 ft Velocity =

WWOUOINDHNOODOOOROOOQOOOO

Spread=

PgUp PgDhn Esc
SB357
357
2.2 Grated Inlet
.90 P-1-7/8-4
.64
.00
.00
.00
.00
.40
.2
.0035
.3333
.0667
.0290
.50
.00
.50
.00
.00
.00 Sheet 1
3.9 cfs Flowby dn= 0.9 cfs
Spread= 10.41 ft Velocity =

WOV NOOODODONODODOOOO

1.89 ft/s

2.05 ft/s



|Job No. 00173 088 044 [No.

HDR Engineering, Inc.

Computation

Project SR-51 Computed JPJ 12/26/95
Subiject Pavement Drainage Checked LSM

Task Interim Design Sub-basin No. SB360 Sheet 1 of 2

Sub-basin Data:
Begin. Sta. = 364+44 S. Bound ‘

End Sta. 360+50 S. Bound
Inlet Condition = On Grade :
Kb = 0.02 Area
C= 0.90 Width Length Area (sf) | Area (ac)

Length, L {ft) = 450 = 0.0852 mi. n/a n/a 29,165 0.6695
Pvmnt. x-slope= 29 %

Ave. Slope, S = 0.26 % = 13.73 ft./mi. P1(10), 1 hr. = 1.65 in.

Slope atinlet=  0.5029 % P1(580), 1 hr. = 2.22 in.

Design Events:
Carry over from upstream inlet (cfs) = 0

10 Year Event:
Trial Tc, hr.| i, in/hr. | Calc Tg, hr.
Tc = 11.4*(L2.5)*(Kb**.52)*(SA-.31)*(i*-.38) 0.33 3.4 0.12
Q10 (cfs) = CiA=2.8 0.167 47 0.11
Use minimum Tc of 10 min. i =4.7
Spread, T (ft) = 8.3 SMF Program. See Note 1.
Allowable Spread (ft} = 10.5 (gutter + shoulder).
50 Year Event:
Carry over from upstream inlet (cfs) = 0
Trial Tc, hr.| i, in/hr. | Calc Tc, hr.
Tc = 11.4*(LA.5)*(Kb*A.52)*(S*-.31)*(i*-.38) 0.33 4.65 0.11
0.167 6.4 0.10
Q50 (cfs) =CiA= 3.9 Use minimum Tc of 10 min. i = 6.4
Spread, T (ft) = 9.6 See Notet.

Allowable Spread (ft) = 10.5 (gutter + shoulder).

Inlet location determined by spread criteria for 50 yr. event.
Inlet size based on 50-yr. design storm: Q (cfs)= 3.9

Inlet Design

Flow Distribution at Depressed Inlet:

Depression = 1" Pavement Spread, Ts (ft) = 4.5
Sx1 = 38.9% See Note 7 Pavement x-slope (%) = 2.9

Sx2 = 5.4% Composite Ave. Ravement Flow, Qs (cfs) = 0.35 See Note 7
Sx=4.7% Gutter Flow, Qw (cfs) = 3.6

Spread (ft) = 8 - Eo=Qw/Q = 091



JJobNo. 00173 088 044 [No.

HDR Engineering, Inc.

Computation

Project SR-51 \ Computed JPJ 12/20/95
Subject Pavement Drainage Checked LSM

Task Interim Design Sub-basin No. SB360 , Sheet 2 of 2

Grate Interception:
Grate Intercept., Qi = Q(Rf*Eo+Rs(1-E0)) See Note 4
Rf= 1.0 See Note 5

Velocity (ft/sec) = 2.4
Rs at 50% Efficiency = 0.10 With 50% Clogging, Grate Length = 1.5'. See Note 6.

Eo = 0.91 -
Qi at 50% Efficiency (cfs) = 3.3 Calculated
Qi at 50% Efficiency (cfs) = 3.1 SMF Program - Use

inlet Bypass (cfs) = 0.8
Slotted Drain Calculations:

Se = Sx + SwEo See Note 8
Lt = K*(Q*.42)*(S~.3)*(1/(n*Se))*.6 See Note 9

a(in)=3
W (ft.)= 25 Length for total interception, Lt (it) = 4.8
Sx (%) = 2.9 Lt at 67% Efficiency (ft) = 7.1
Sw (%)= 10 Length of Slotted Drain used (ft)= 5
Se (%) = 12.0 L/Lt= 0.70
Se (f/ft) = 0.120 Slotted Drain Intercept. (cfs) = 0.6
n=0.016 Slotted Drain Bypass (cfs) = 0.2

Notes HEC 12 Software - SMF Engineering Corporation, Phoenix AZ.

Sub-basin area includes half of median. Assume future lanes will be added.
n/a

Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn 12, page 56.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 7, page 55.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 8, page 57.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 3, page 23.
Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn 15, page 60.

‘Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn 16, page 60.

©OONOIOA LN~



Output Screen kkkkkhkhkkkhdkhkhhhkhhhkkhkkhhhhhkhhk PgUp PgDn Esc

Station : 8SB360

Catch Basin ID : 360

Type of Inlet : 2.2 Grated Inlet
Runoff Coefficient for Area-1 .90 pP-1-7/8-4
Drainage Area-1 (acres) .67

Runoff Coefficient for Area-2 .00

Drainage Area-2 (acres) .00

Runoff Coefficient for Area-3 .00

Drainage Area-3 {(acres) .00

Intensity (inch/hr) .70

Additional Runoff (cfs) .0

Longitudinal Grade (ft/ft) .0050

Slope-1 (ft/ft) .3333

Slope-2 (ft/ft) .0667

Slope-3 (ft/ft) .0290

Gutter Width (ft) .50

Depression=a (inch) .00

Width Depression (ft) .50

Area Grate (sq ft) .00

Length Perimeter Grate (ft) .00

Length Grate (£ft) .00 Sheet 1

WOUNIMDMHNOOODOOPROOOOCOO

Flowby= 0.0 cfs Qrunoff= 2.9 cfs . Ototal= 2.9 cfs Flowby dn= 0.4 cfs
lQint = 2.5 cfs Depth = 0.34 ft Spread= 8.34 ft Velocity = 2.21 ft/s

Output Screen dkkkhkkhhkhkhhhhhkhhhhhhhhkhkhkhd* PgUp PgDn Esc

Station : SB360

Catch Basin ID : 360

Type of Inlet ’ ;2.2 Grated Inlet

Runoff Coefficient for Area-1 : .90 P-1-7/8-4

Drainage Area-1 (acres) .67

Runoff Coefficient for Area-2 .00

Drainage Area-2 (acres) .00

Runoff Coefficient for Area-3 .00

Drainage Area-3 (acres) .00

Intensity (inch/hr) .40

Additional Runoff (cfs) .0

Longitudinal Grade (ft/ft) .0050

Slope-1 (ft/ft) .3333

Slope-2 (ft/ft) .0667

Slope-3 (ft/ft) .0290

Gutter Width (ft) .50

Depression=a (inch) .00

Width Depression (£ft) .50

Area Grate (sqg ft) .00

Length Perimeter Grate (ft) .00

Length Grate (ft) : .00 Sheet 1

Flowby= 0.0 cfs Qrunoff= 3.9 cfs 3.9 cfs Flowby dn= 0.8 cfs

.Qint = 3.1 cfs Depth = 0.37 ft 9.58 ft Velocity = 2.35 ft/s

WWOINDMBPENOOOOOANODODOOOO




[Job No. 00173 088 044 {No.
HDR Engineering, Inc.
Computation
Project SR-51 - Computed JPJ 12/26/95
Subject Pavement Drainage Checked LSM
Task Ultimate Design Sub-basin No. SB373 Sheet 1 of 2
Sub-basin Data:
Begin. Sta. = 364+44 S, Bound .
End Sta. = 373+00 S. Bound
Inlet Condition = On Grade
Kb = 0.02 Area
C= 0.90 Width Length Area (sf) | Area (ac)
Length, L (ft) = 927 = 0.1755 mi. 70.5 856 60,348 1.3854
Shidr. x-slope= 40 %
Ave. Slope, S = 0.42 % = 22.18 ft./mi. P1(10), 1 hr. = 1.65 in.
Slope at Inlet = 0.629 % P1(50), 1 hr. = 222 in.

Design Events:

10 Year Event:
Carry over from upstream inlet (cfs) = 0
Trial Tc, hr.{ i, inf/hr. | Calc T, hr.
Tc = 11.4*(LA.5)*(Kb**.562)*(S*-.31)*(i*-.38) 0.33 3.4 0.15
Q10 (cfs) =CiA= 5.9 0.167 4.7 0.13
Q10 w/carry-over (cfs) = 5.9 Use minimum Tc of 10 min. i= 4.7
Velocity (ft/sec) = 3.0
Spread, T (ft) = 9.0 SMF Program - See Note 1.
Allowable Spread (ft) = 10.8 See Note 3.
50 Year Event:
Carry over from upstream inlet (cfs) = 0
Trial Te, hr.| i, infhr. | Calc Tc, hr.
Tc = 11.4*(LA.5)*(Kb**.52)*(S*-.31)*(i"-.38) 0.33 4.65 0.13
0.167 6.4 0.12
Q50 (cfs) =CiA= 8.0 Use minimum Tc of 10 min. i=6.4

Q50 wicarry-over (cfs) = 8.0
Velocity (ft/sec) = 3.2
Spread, T (ft) = 10.2 SMF Program
Allowable Spread (ft) = 10.8 See Note 3.

Inlet location determined by spread criteria for 50 yr. event.
Inlet size based on 50-yr. design storm: Q (cfs) = 8.0



lJobNo. 00173 088 044 [No.
HDR Engineering, Inc.
Computation
Project SR-51 Computed JPJ 12/20/95
Subject Pavement Drainage Checked LSM
Task Ultimate Design Sub-basin No. SB 373 Sheet 2 of 2
inlet Design
Flow Distribution at Depressed Inlet:
Depression = 1" Pavement Spread, Ts (ft) = 6.5
Sx1 = 38.9% See Note 7 Shoulder x-slope (%) = 4.0
Sx2=57% Composite Ave. Pavement Flow, Qs (cfs) = 1.9 See Note 7
Sx = 5.0% Gutter Flow, Qw (cfs) = 6.1

Spread (ft) = 10
Grate Interception:
Grate Intercept., Qi = Q(Rf*Eo+Rs(1-E0))
Rf= 1.00
Rs at 50% Efficiency = 0.07
Eo=0.76
Qi at 50% Efficiency (cfs) = 4.8
Qi at 50% Efficiency (cfs) = 5.9
Inlet Bypass (cfs) = 2.1

Slotted Drain Calculations:

Slotted Drain Not Used.

Eo=Qw/Q = 0.76

See Note 4

See Note 5
See Note 6. With 50% clogging, grate length = 1.5,

Calculated
SMF Program - Use

Notes

NoOoobhwN=

HEC 12 Software - SMF Engineering Corporation, Phoenix AZ.

Sub-basin area includes half of median. Assume future lanes will be added.

Allowable spread limited by depth of flow not exceeding height of curb for 10- yr. event.
Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn 12, page 56. )
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 7, page 55.

Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 8, page 57.

Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 3, page 23.



Output Screen

Station
Catch Basin ID
Type of Inlet
Runoff Coefficient for Area-1
Drainage Area-1 (acres)
Runoff Coefficient for Area-2
Drainage Area-2 (acres)
Runoff Coefficient for Area-3
Drainage Area-3 {acres)
Intensity (inch/hr)
Additional Runoff (cfs)
Longitudinal Grade (ft/ft)
Slope-1 (ft/ft)
Slope-2 (ft/ft)
Slope-3 (ft/ft)
Gutter Width (ft)
Depression=a (inch)
Width Depression (ft)
Area Grate (sq ft)
Length Perimeter Grate
Length Grate (ft)

0.0 cfs Qrunoff

4.6 cfs Depth

(ft)

5.9 cfs
0.43 ft

Flowby=

lQint =

- Output Screen

Station

Catch Basin ID

Type of Inlet

Runoff Coefficient for Area-1

Drainage Area-1 (acres)

Runoff Coefficient for Area-2

Drainage Area-2 (acres)

Runoff Coefficient for Area-3

Drainage Area-3 (acres)

Intensity (inch/hrx)

Additional Runoff (cfs)

Longitudinal Grade (ft/ft)

Slope-1 (ft/ft)

Slope-2 (ft/ft)

Slope-3 (ft/ft)

Gutter Width (ft)

Depression=a (inch)

Width Depression (ft)

Area Grate (sq ft)

Length Perimeter Grate (ft)

Length Grate (ft)
0.0 cfs Qrunoff=
5.9 cfs Depth =

8.0 cts
0.48 ft

Flowby=

'Qint =

kkkhhkkkhkkhkhhdkdhhkhhkhrhkhrhhhdrs

SB373
373

2.2
.90
.39
.00
.00
.00
.00
.70
.0
.0063
.3333
.0667
.0400
.50
.00
.50
.00
.00
.00

WOV HFHFNOODODOOPRPOOOOHO

. Qtotal=

Spread=

dhkhkhhkhkhkkhhkkkhkhhkdhhhhhrkhhkhddhhkd

SB373

373
2.2
0.90
1.39
0.00
0.00
0.00
0.00
6.40
0.0
0.0063
0.3333
0.0667
0.0400
2.50
1.00
2.50
7.00
9.00
3.00

. Qtotal=

Spread=

PgUp PgDhn Esc

Grated Inlet
pP-1-7/8-4

Sheet 1
5.9 cfs Flowby dn= 1.3 cfs
9.01 ft Velocity = 2.98 ft/s

PgUp PgDn Esc

Grated Inlet
P-1-7/8-4

Sheet 1
8.0 cfs Flowby dn= 2.2 cfs
10.21 ft Velocity = 3.21 ft/s




00173 088 044

HDR Engineering, Inc.
Computation
Project SR-51 : Computed JPJ 12/26/95

Subject Pavement Drainage Checked LSM
Task Ultimate Design Sub-basin No. SB375 Sheet 1 of 2

Sub-basin Data:
Begin. Sta. 373+00 S. Bound
End Sta. 375+25 S. Bound
Inlet Condition = On Grade
Kb = 0.02 Area
C= 0.90 Length Area (sf) | Area (ac)
Length, L (ft) = 296 = 0.0560 mi. 225 15,863 0.3642
Shidr. x-slope= 4.0 %
Ave. Slope, S = 0.09 % 475 ft./mi. P1(10), 1 hr. = 1.65 in.
Slope at Inlet = 0.25 % P1(50), 1 hr. 2.22in.-

Design Events:

10 Year Event:
Carry over from upstream inlet (cfs) = 1.3

Trial Tc, hr. | |, in/hr. | Calc Tc, hr.
Tc = 11.4*(LA.5)*(Kb*A.52)*(S*-.31)*(i*-.38) 0.33 34 0.14
Q10 (cfs)=CiA= 1.5 0.167 47 0.12
Q10 w/carry-over (cfs) = 2.8 Use minimum Tc of 10 min. i=4.7
Velocity (ft/sec) = 1.8
Spread, T (ft) = 8.0 SMF Program - See Note 1.
Allowable Spread (ft) = 10.8 See Note 3.

50 Year Event:
Carry over from upstream inlet (cfs) = 2.1

Trial Tc, hr.| i, in/hr. | Calc Tc, hr.
Tc = 11.4*(LA.5)*(Kb**.52)*(S7-.31)*(i*-.38) 0.33 4.65 0.12
0.167 6.4 0.11
Q50 (cfs) = CiA= 2.1 Use minimum Tc of 10 min. i = 6.4

Q50 w/carry-over (cfs) = 4.2
Velocity (ft/sec) = 1.9
Spread, T (ft) = 9.5 SMF Program
Allowable Spread (ft) = 10.8 See Note 3.

Inlet location determined by spread criteria for 50 yr. event.
Inlet size based on 50-yr. design storm: Q (cfs)= 4.2




[JobNo. 00173 088 044 o N

HDR Engineering, Inc.

Computation -
Project SR-51 . v Computed JPJ 12/20/95
Subject Pavement Drainage Checked LSM
Task Ulitimate Design Sub-basin No. SB 375 Sheet 2 of 2
Inlet Design
Flow Distribution at Depressed lnlet: o
Depression = 1" Pavement Spread, Ts (ft) = 5.5
Sx1=38.9% See Note 7 Shoulder x-slope (%) = 4.0
Sx2 = 5.9% Composite Ave. Pavement Flow, Qs (cfs) = 0.8 See Note 7
Sx=5.1% Gutter Flow, Qw (cfs) = 3.4
Spread (ft)= 9 Eo = Qw/Q = 0.81

Grate Interception:

Grate Intercept., Qi = Q(Rf*Eo+Rs(1-E0)) See Note 4
Rf= 1.00 See Note 5
Rs at 50% Efficiency = 0.17 See Note 1.
Eo = 0.81 See Note 6. With 50% clogging, grate length = 1.5'.
Qi at 50% Efficiency (cfs) = 2.9 Calculated
Qi at 50% Efficiency (cfs) = 3.3 SMF Program - Use

Inlet Bypass (cfs) = 0.9
Slotted Drain Calculations:

Slotted Drain Not Used.

HEC 12 Software - SMF Engineering Corporation, Phoenix AZ.

Sub-basin area includes half of median. Assume future lanes will be added.

Allowable spread limited by depth of flow not exceeding height of curb for 10- yr. event.
Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn 12, page 56.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 7, page 55.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 8, page 57.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 3, page 23.

Notes

NOO A WD




Output Screen

' Station
. Catch Basin ID

l Type of Inlet
Runoff Coefficient for Area-1
Drainage Area-1 (acres)
Runoff Coefficient for Area-2

' Drainage Area-2 (acres)
Runoff Coefficient for Area-3
Drainage Area-3 (acres)

l Intensity (inch/hr)
Additional Runoff (cfs)
Longitudinal Grade (ft/ft)
Slope-1 (ft/ft)

' Slope-2 (ft/ft)

Slope-3 (ft/ft)
Gutter Width (ft)

' Depression=a (inch)
Width Depression (ft)
Area Grate (sq ft)

' Length Perimeter Grate (ft)
Length Grate (ft)

0.0 cfs
2.4 cfs

2.9 cfs
0.39 ft

Qrunoff=
Depth =

Flowby=

Ilgint =

Output Screen

' Station
Catch Basin ID

l Type of Inlet
Runoff Coefficient for Area-1
Drainage Area-1 (acres)
Runoff Coefficient for Area-2

l Drainage Area-2 (acres)
Runoff Coefficient for Area-3
Drainage Area-3 (acres)

' Intensity (inch/hr)
Additional Runoff (cfs)
Longitudinal Grade (ft/ft)

' Slope-1 (ft/ft)

Slope-2 (ft/ft)
Slope-3 (ft/ft)
Gutter Width (ft)

' Depression=a (inch)
Width Depression (ft)
Area Grate (sq ft)

l Length Perimeter Grate (ft)
Length Grate (ft)

0.0 cfs
3.3 cfs

4.2 cfs
0.45 ft

Qrunoff=
Depth =

Flowby=

.Qint =

kkhkhkhhkhkhkkkkhdhhdhhhhhhhkikhkhrhohkhdhhhdk

khkkhkkhkhkhkhkdkhhkhhkhrhhkdhkrhkhhkdhrrhdidk

) Qtotal=

PgUp PgDhn Esc
SB375
375
2.2 Grated Inlet
.90 P-1-7/8-4
.36
.00
.00
.00
.00
.70
.3
.0025
.3333
.0667
.0400
.50
.00
.50
.00
.00
.00 Sheet 1
Qtotal= 2.9 cfs Flowby dn= 0.4 cfs
Spread= 8.06 ft Velocity = 1.77 ft/s

WOUINDNEFEPNOODOORPOOOOOO

PgUp Pgbn Esc
SB375
375
2.2 Grated Inlet
0.90 P-1-7/8-4
0.36
0.00
0.00
0.00
0.00
6.40
2.1
0.0025
0.3333
0.0667
0.0400
2.50
1.00
2.50
7.00
9.00
3.00 Sheet 1
4.2 cfs Flowby dn= 0.9 cfs

Spread= 9.48 ft Velocity = 1.93 ft/s




|]Job No. . 00173 088 044 {No.
HDR Engineering, Inc.
Computation
Project SR-51 Computed JPJ 12/26/95
Subject Pavement Drainage Checked LSM
Task Ultimate Design Sub-basin No. SB376 Sheet 1 of 2
Sub-basin Data: -
Begin. Sta. =  375+25 S. Bound .
End Sta. = 378+00 S. Bound
Inlet Condition = Sag Location 376+60
Kb = 0.02 Area
C= 0.90 Width Length Area (sf) | Area (ac)
Length, L (ft) = 175 = 0.0331 mi. 70.5 nfa 15,015 0.3447
Shldr. x-siope= 40 %
Ave. Slope, S= 0.1 % = 5.28 ft./mi. P1(10), 1 hr. = 1.65 in.
Slope at Inlet = 0% P1(50), 1 hr. = 222 in.
Design Events:
10 Year Event:
Carry over from:upstream inlets (cfs) = 0.9
Trial Tc, hr.y i, infhr. | Calc Tc, hr.
Tc = 11.4*(LA.5)"(Kb*,.52)*(S"-.31)*(i*-.38) 0.33 3.4 0.10
0.167 4.7 0.09
Q10 (cfs) = CiA= 1.5 Use minimum Tc of 10 min. i = 4.7

Q10 wicarryover (cfs) = 2.4
Spread, T (ft) = 6.2
Allowable Spread (ft) = 10.8

SMF Program. See Note 1
See Note 3.

50 Year Event:
Carry over from upstream inlets (cfs) = 1.7

Te = 11.4%(LA.5)*(Kb*A.52)*(S"-.31)*(i*-.38)

Q50 (cfs) = CiA = 2.0
Q50 wicarry-over (cfs) = 3.7
Spread, T (ff) = 8.9
Allowable Spread (ft) = 10.8 See Note 3.

Inlet location determined by sag location.

Trial Tc, hr.| i, in/br. | Calc Tg, hr.
0.33 465 0.09
0.167 6.4 0.08

Use minimum Tcof 10 min. i=6.4

Inlet size based on 50-yr. design storm: Q (cfs) = 3.7



HDR Engineering, Inc.

[Job No. 00173 088 044

Computation
Project SR-51 Computed JPJ 12/20/95
Subject Pavement Drainage Checked LSM
Task Ultimate Design Sub-basin No. SB376 Sheet 2 of 2
Grate Interception: Sag Location !
Qi = Cw*P*dM.5 See Note 3
Cw=3
Qi max. at 100% Efficiency (cfs) = 7.3 Calc. P(ft)y=9 Disregard curb side.
Calc. d(ft)=042

Qi at 50% Efficiency (cfs) = 3.7
Inlet Bypass (cfs) = 0.0

Slotted Drain Calculations:

Qi = 0.8*L“W*(2*g*d)*.5
Qi = 0.94*L*dA 5

Slotted Drain Length, L (ft) = 0.0
Approx. Depth, d (ft) = 0.42

Qi at 100% Efficiency (cfs) = 0.0

Qi at 50% Efficiency (cfs) = 0.0

SMF Program - Use.

See Note 4
See Note 5 -

Notes

o LN

Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 3, page 23.
Sub-basin area includes half of median. Assume future lanes will be added.

Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn 17, page 69.
Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn. 23, page 80.
Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn. 24, page 80.




Outpu

t Screen

Station
Catch Basin ID

dhkkkkhhkrkhkhhkhkhhkhdhhkdhbdhkhrkhhrhhtk

PgUp PgDhn Esc
SB376

376

Grated Inlet
P-1-7/8-4

2.2
.90
.00
.00
.00
.00
.00
.70
.4
.0000
.3333
.0667
.0400
.50
.00
.50
.00
.00
.00
Qtotal=
Spread=

Type of Inlet
Runoff Coefficient for Area-1
Drainage Area-1 (acres)
Runoff Coefficient for Area-2
Drainage Area-2 (acres)
Runoff Coefficient for Area-3
Drainage Area-3 (acres)
Intensity {(inch/hr)
Additional Runoff (cfs)
Longitudinal Grade (ft/ft)
Slope-1 (ft/ft)

Slope-2 (ft/ft)

Slope-3 (ft/ft)

Gutter Width (ft)
Depression=a (inch)

Width Depression (ft)

Area Grate (sq ft)

Length Perimeter Grate (ft)
Length Grate (ft)
Flowby= 0.0 cfs Qrunoff=
int = 2.4 cfs Depth =

WOINFHEFNOOOONPOOOOOO

Sheet 1
2.4 cfs Flowby dn= 0.0 cfs
6.24 ft Velocity = 0.00 ft/s

2.4 cfs
0.32 ft

-

Output Screen kkkhkkhkbhkhkdkhkkhkdhhhkkhhdhkhhkkhkddhhkd PgUp PgDn Esc
SB376
376

2.2
.90
.00
.00
.00
.00
.00
.40
.7
.0000
.3333
.0667
.0400
.50
.00
.50
.00
.00
.00
Qtotal=
Spread=

Station

Catch Basin ID

Type of Inlet

Runoff Coefficient for Area-1

Drainage Area-1 (acres)

Runoff Coefficient for Area-2

Drainage Area-2 (acres)

Runoff Coefficient for Area-3

Drainage Area-3 (acres)

Intensity (inch/hr)

Additional Runoff (cfs)

Longitudinal Grade (ft/ft)

Slope-1 (ft/ft)

Slope-2 (ft/ft)

Slope-3 (ft/ft)

Gutter Width (ft)

Depression=a (inch)

Width Depression (ft)

Area Grate (sq ft)

Length Perimeter Grate (ft)

Length Grate (ft)
0.0 cfs Qrunocff=
3.7 cfs Depth =

Grated Inlet
pP-1-7/8-4

WOINVDHFHEDNOOOOWANNOOOOOO

Sheet 1
3.7 cfs Flowby dn= 0.0 cfs
8.88 ft Velocity = 0.00 ft/s

3.7 cfs
0.42 ft

Flowby=
Qint =




|]Job No. 00173 088 044 |_N_ol.__
HDR Engineering, Inc. :
Computation
Project SR-51 . Computed JPJ 12/26/95
Subject Pavement Drainage Checked LSM
Task Ultimate Design Sub-basin No. SB378 Sheet 1 of 2
Sub-basin Data:
Begin. Sta. = 378+00 S. Bound ,
End Sta.= 381+00 S. Bound
Inlet Condition = On Grade
Kb = 0.02 Area
C= 0.90 Width Length Area (sf) | Area (ac)
Length, L (ft) = 372 = 0.0705 mi. 71.5 n/a 17,518 0.4022
Shidr. x-slope= 4.0 %
Ave. Siope, S = 0.5 % = 27.98 ft./mi. P1(10), 1 hr. = 1.65 in.
Slope at Inlet = 03% P1(50), 1 hr. = 222 in.
Design Events:
10 Year Event:
Carry over from upstream inlet (cfs) = 1.0 Trial Tc, hr.| i, in/hr. | Cale Tc, hr.
0.33 3.4 0.09
Te = 11.4%(LA.5)*(Kb*A.52)*(87-.31)*(i"-.38)
0.167 47 0.08
Q10 (cfs) =CiA = 1.7 Use minimum Tc of 10 min.i=4.7
Q10 wicarry-over (cfs) = 2.7
Velocity (ft/sec) = 1.9
Spread, T (ft)= 7.6 SMF Program - See Note 1.
Allowable Spread (ft) = 10.8 See Note 3.
50 Year Event:
Carry over from upstream inlet (cfs) = 1.8 « Trial Te, hr. ] i, in/hr. | Calc Tc, hr.
0.33 4,65 0.08
Tc = 11.4*(L".5)*(Kb*A.52)*(S*-.31)*(i"-.38) 0.167 6.4 0.07
Use minimum Tc of 10 min. i = 6.4

Q50 (cfs) =CiA= 2.3
Q50 w/carry-over (cfs) = 4.1
Velocity (ft/sec) = 2.1
Spread, T (ft) = 8.0 SMF Program
Allowable Spread (ft) = 10.8 See Note 3.

Inlet location determined by spread criteria for 50 yr. event.
Iniet size based on 50-yr. design storm: Q (cfs) = 4.1




|Job No. 00173 088 044 |No.
HDR Engineering, Inc.
Computation .
Project SR-51 ' Computed JPJ 12/20/95
Subject Pavement Drainage ‘ Checked LSM
Task Ultimate Design Sub-basin No. SB378 Sheet 2 of 2
Inlet Design
Flow Distribution at Depressed Inlet:
Depression = 1" Pavement Spread, Ts (ft) = 4.5
Sx1 = 38.9% See Note 7 Shoulder x-slope (%) = 4.0
Sx2=6.1% Composite Ave. Pavement Flow, Qs (cfs) = 0.5 See Note 7

Spread (ft) = 8

Grate Interception:

Sx = 5.3% Gutter Flow, Qw (cfs) = 3.6

Eo=Qw/Q = 0.88

Grate Intercept., Qi = Q(Rf*Eo+Rs(1-Eo)) See Note 4

Rf= 1.0 See Note 5
Rs at 50% Efficiency = 0.14 Grate Length = 1.5". See Note 6.
Eo=0.88
Qi at 50% Efficiency (cfs) = 3.2 Calculated
Qi at 50% Efficiency (cfs) = 3.3 SMF Program - Use

Inlet Bypass (cfs) = 0.8

Slotted Drain Calculations:

Slotted Drain Not Used.

Notes

NoOOAGLND =

HEC 12 Software - SMF Engineering Corporation, Phoenix AZ.
Sub-basin area includes half of median. Assume future lanes will be added.
Allowable spread limited by depth of flow not exceeding height of curb.

Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn 12, page 56.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 7, page 55.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 8, page 57.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 3, page 23.



Output Screen

Station

Catch Basin ID
Type of Inlet
Runoff Coefficient for Area-1
Drainage Area-1 (acres)
Runoff Coefficient for Area-2
Drainage Area-2 (acres)
Runoff Coefficient for Area-3
Drainage Area-3 (acres)
Intensity (inch/hr)
Additional Runoff (cfs)
Longitudinal Grade (ft/ft)
Slope-1 (ft/ft)

Slope-2 (ft/ft)

Slope-3 (ft/ft)

Gutter Width (ft)
Depression=a (inch)

Width Depression (ft)

Area Grate (sq ft)

Length Perimeter Grate (ft)
Length Grate (ft)
Flowby= 0.0 cfs Qrunoff=
int = 2.3 cfs Depth =

2.7 cfs
0.37 ft

Output Screen

Station

Catch Basin ID

Type of Inlet

Runoff Coefficient for Area-1

Drainage Area-1 (acres)

Runoff Coefficient for Area-2

Drainage Area-2 (acres)

Runoff Coefficient for Area-3

Drainage Area-3 (acres)

Intensity (inch/hr)

Additional Runoff (cfs)

Longitudinal Grade (ft/ft)

Slope-1 (ft/ft)

Slope-2 (ft/ft)

Slope-3 (ft/ft)

Gutter Width (ft)

Depression=a (inch)

Width Depression (ft)

Area Grate (sg ft)

Length Perimeter Grate (ft)

Length Grate (ft)
0.0 cfs Qrunoff=
3.3 cfs Depth =

¥
i
i
i
1
i
1
i

4.1 cfs
0.43 ft

Flowby=

Irﬁnt =

dhkkkhkkhdhdbhhhhkhhkhhkdhhdddbhbhhhhkrird

khkkdhkhkdhkhdkhkhkhhkhkhkhdkhdrhdhhhddhdkhhk

PgUp PgDn Esc
SB378
378
2.2 Grated Imnlet
.90 P-1-7/8-4
.00 ’
.00
.00
.00
.00
.70
.7
.0030
.3333
.0667
.0400
.50
.00
.50
.00
.00
.00 Sheet 1
Qtotal= 2.7 cfs Flowby dn= 0.4 cfs
Spread= 7.58 ft Velocity =

WOINHFEFNOOOONPOOOOOO

PgUp PgDn  Esc
SB378
378
2.2 Grated Inlet
.90 p-1-7/8-4
.00
.00
.00
.00
.00
.40
.1
.0030
.3333
.0667
.0400
.50
.00
.50
.00
.00
.00 Sheet 1
Qtotal= 4.1 cfs Flowby dn= 0.8 cfs
Spread= 9.03 ft Velocity =

WOUINDVHENOOOOBBAOOODOOO

1.88 ft/s

2.06 ft/s



[Job No. 00173 088 044 [No.
HDR Engineering, Inc.
Computation
Project SR-51 , Computed JPJ 12/26/95
Subject Pavement Drainage Checked LSM
Task Ultimate Design Sub-basin No. SB381 Sheet 1 of 2
Sub-basin Data:
Begin. Sta. = 381+00 N. Bound :
End Sta.= 389+00 N. Bound
inlet Condition = On Grade
Kb = 0.02 Area
C= 0.90 Width Length Area (sf) | Area (ac)
Length, L (ft} = 872 = 0.1651 mi. 71.5 800 57,200 1.3131
Shidr. x-slope= 4.0 %
Ave. Slope, S = 11 % = 58.08 ft./mi. P1(10), 1 hr. = 1.65 in.
Slope at Inlet = 0.96 % P1(50), 1 hr. = 222 in.
Design Events:
10 Year Event:
Carry over from upstream inlet (cfs) = 0 Trial T, hr. | i, inthr. | Calc Te, hr.
’ 0.33 3.4 0.1
Te = 11.4%(LA.5)*(Kb*A.52)*(S"-.31)*(i*-.38)
0.167 4.7 0.10
Q10 (cfs) = CiA= 5.6 Use minimum Tc of 10 min. i = 4.7
Velocity (ft/sec) = 3.5
Spread, T (ft) = 8.1 SMF Program - See Note 1.
Allowable Spread (ft) = 10.8 See Note 3.
50 Year Event:
Carry over from upstream inlet (cfs) = 0 Trial Te, hr.| i, in/hr. | Calc Tc, hr.
0.33 465 0.10
Tc = 11.4*%(LA.5)*(Kb*A.52)*(S*-.31)*(i*-.38) 0.167 6.4 0.08
Use minimum Tc of 10 min. i=6.4

Q50 (cfs) =CiA=7.6
Q50 w/carry-over (cfs) = 7.6
Velocity (fi/sec) = 3.7
Spread, T (ft) = 9.2 SMF Program
Allowable Spread (ft) = 10.8 See Note 3.

Inlet location determined by spread criteria for 50 yr. event.
Iniet size based on 50-yr. design storm: Q (cfs)= 7.6



[sob No. 00173 088 044 [No.
HDR Engineering, Inc.
Computation )
Project SR-51 Computed JPJ 12/20/95
Subject Pavement Drainage Checked LSM
Task Ultimate Design Sub-basin No. SB381 Sheet 2 of 2
Inlet Design
Flow Distribution at Depressed Inlet:
Depression = 1" Pavement Spread, Ts (ft) = 5.0
Sx1 = 38.9% See Note 7 Shoulder x-slope (%) = 4.0
Sx2 = 6.0% Composite Ave. Pavement Flow, Qs (cfs) = 1.1 See Note 7
Sx=5.2% Gutter Flow, Qw (cfs) = 6.5
Spread (ft) = 8.5 Eo=Qw/Q= 0.86
Grate Interception: i
Grate Intercept., Qi = Q(Rf*Eo+Rs(1-Eo)) See Note 4
Rf=1.0 See Note 5
Rs at 50% Efficiency = 0.06 Grate Length = 1.5". See Note 6.
Eo = 0.86

Qi at 50% Efficiency (cfs) = 5.6
Qi at 50% Efficiency (cfs) = 5.8
Inlet Bypass (cfs) = 1.8
Slotted Drain Calculations:

Slotted Drain Not Used.

Calculated
SMF Program - Use

Notes

HEC 12 Software - SMF Engineering Corporation, Phoenix AZ.

Sub-basin area includes half of median. Assume future lanes will be added.
Allowable spread limited by depth of flow not exceeding height of curb.

N O LN -

Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn 12, page 56.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 7, page 55.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 8, page 57.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 3, page 23.



Flowby=
int =

I
i
i
i
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Flowby=
Qint =

Output Screen

Output Screen

Station

Catch Basin ID

Type of Inlet

Runoff Coefficient for Area-1

Drainage Area-1 (acres)

Runoff Coefficient for Area-2

Drainage Area-2 (acres)

Runoff Coefficient for Area-3

Drainage Area-3 {acres)

Intensity (inch/hr)

Additional Runoff (cfs)

Longitudinal Grade (ft/ft)

Slope-1 (ft/ft)

Slope-2 (ft/ft)

Slope-3 (ft/ft)

Gutter Width (ft)

Depression=a (inch)

Width Depression (ft)

Area Grate (sq ft)

Length Perimeter Grate (ft)

Length Grate (ft)
0.0 cfs Qrunoff=
4.6 cfs Depth =

5.6 cfs
0.39 ft

Station
Catch Basin ID
Type of Inlet
Runoff Coefficient for Area-1
Drainage Area-1 (acres)
Runoff Coefficient for Area-2
Drainage Area-2 (acres)
Runoff Coefficient for Area-3
Drainage Area-3 (acres)
Intensity (inch/hr)
Additional Runoff (cfs)
Longitudinal Grade (ft/ft)
Slope-1 (ft/ft)
Slope-2 (ft/ft)
Slope-3 (ft/ft)
Gutter Width (ft)
Depression=a (inch)
Width Depression (ft)
Area Grate (sqg ft)
Length Perimeter Grate
Length Grate (ft)

0.0 cfs Qrunoff=

5.8 cfs Depth =

(ft)

7.6 cfs
0.43 ft

khkhkkkhkhhkhkkhkkhkhkhhrhkhkhdhkrddhhkhddirik

khkkdhkhhkhkhkhkhkhhdhdhhhdhhkhkdhrhkhrhihhdd

PgUp PgDhn Esc
SB381
381

2.2
.90
.31
.00
.00
.00
.00
.70
.0
.0096
.3333
.0667
.0400
.50
.00
.50
.00
.00
.00
Qtotal=
Spread=

Grated Inlet
P-1-7/8-4

WOWIDNDHEFNOOOOOPOOOOHO

Sheet 1
5.6 cfs Flowby dn= 1.0 cfs
8.08 ft Velocity =

PgUp Pgbn Esc
SB381
381

2.2
.90
.31
.00
.00
.00
.00
.40
.0
.0096
.3333
.0667
.0400
.50
.00
.50
.00
.00

Grated Inlet
P-1-7/8-4

WINVMHNOOOOOONODOOORKRO

Sheet 1
7.6 cfs Flowby dn= 1.8 cfs
9.18 ft Velocity =

3.46 ft/s

3.72 ft/s



00173 088 044

HDR Engineering, Inc.
Computation
Project SR-51 : Computed JPJ 12/26/95

Subject Pavement Drainage Checked LSM
Task Ultimate Design Sub-basin No. GRA5 Sheet 1  of 2

Sub-basin Data:
Begin. Sta. = 2+16.68 Greenway Ramp A
End Sta. = 7+00 Greenway Ramp A
Inlet Condition = Sag Location - 5+51.80 .
Kb = 0.02 Area
C= 0.90 Length Area (sf) | Area (ac)
Length, L (ft) = 350 0.066 mi. 483 14,973 0.3437
Pvmnt. x-slope= 2.0 % '
Ave. Slope, S = 0.28 % 14.78 ft./mi. P1(10), 1 hr. = 1.65 in.
Slope at Inlet = 0% P1(50), 1 hr. = 2.22 in.

Design Events:

10 Year Event:
Carry over from upstream inlet (cfs) = 0.1

Trial Te, hr.| i, in/hr. | Calc Tc, hr.
Tc = 11.4%(L".5)*(Kb**.52)*(S*-.31)*(i*-.38) 0.33 3.4 0.10
0.167 47 0.09
Q10 (cfs) =CiA= 1.5 Use minimum Tc of 10 min. i=4.7
Q10 w/carry-over (cfs) = 1.6
Spread, T (ft)= 6.2 SMF Program. See Note 1.
Allowable Spread (ft) = 10

50 Year Event:
Carry over from upstream inlet (cfs) = 0.6

Trial Te, hr.| i, in/hr. | Cale Tc, hr.
Te = 11.4*(LA.5)*(Kb*A.52)*(S7-.31)*(i*-.38) 0.33 4.65 0.09
Q50 (cfs) = CiA= 2.0 0.167 6.4 0.08
Q50 w/carry-over (cfs) = 2.6 Use minimum Tc of 10 min. i= 6.4
Spread, T (ft) = 10.8 SMF Program.
Allowable Spread (ft) = 10 o

Iniet location determined by spread criteria for 50-yr. event.
Inlet size based on 50-yr. design storm: Q (cfs) = 2.6




HDR Engineering, Inc.

[Job No. 00173 088 044

Computation
Project SR-51 Computed JrPJ 12/20/95
Subject Pavement Drainage Checked LSM
Task Ultimate Design Sub-basin No. GRA5 : Sheet 2 of 2
Grate Interception: ,
Qi = Cw*P*d*.5 See Note 3
Cw=3
Qi max. at 100% Efficiency (cfs) = 5.1 Calc. P(f)=9 Disregard curb side.

Qi at 50% Efficiency (cfs) = 2.6
Inlet Bypass (cfs) = 0.0
Slotted Drain Calculations:

Qi = 0.8*L“W*(2*g*d)*.5
Qi = 0.94*L*dA.5

Slotted Drain Length, L (ft) = 0.0
Slotted Drain Length, L (ft) = 0

Approx. Depth, d (ft) = 0.5

Qi at 100% Efficiency (cfs) = 0.0

Qi at 50% Efficiency (cfs) = 0.0

d (ft)= 0.33
SMF Program - Use.

See Note §
See Note 6

Calculated
Use

Notes
n/a

n/a

I o

HEC 12 Software - SMF Engineering Corporation, Phoenix AZ.
Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn 17, page 69.

Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn 23, page 80.
Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn. 24, page 80.



Output Screen

Station

Catch Basin ID

Type of Inlet

Runoff Coefficient for Area-1

Drainage Area-1 (acres)

Runoff Coefficient for Area-2

Drainage Area-2 (acres)

Runoff Coefficient for Area-3

Drainage Area-3 (acres)

Intensity (inch/hr)

Additional Runoff (cfs)

Longitudinal Grade (ft/ft)

Slope-1 (ft/ft)

Slope-2 (ft/ft)

Slope-3 (ft/ft)

Gutter Width (ft)

Depression=a (inch)

Width Depression (ft)

Area Grate (sqg ft)

Length Perimeter Grate (ft)

Length Grate (ft)
0.0 cfs Qrunoff
1.6 cfs Depth

1.6 cfs
0.24 ft

Flowby=
int =

Output Screen

Station

Catch Basin ID

Type of Inlet

Runoff Coefficient for Area-1
Drainage Area-1 (acres)

Drainage Area-2 (acres)
Runoff Coefficient for Area-3
Drainage Area-3 (acres)
Intensity (inch/hx)
Additional Runoff (cfs)
Longitudinal Grade (ft/ft)
Slope-1 (ft/ft)
Slope-2 (ft/ft)
Slope-3 (ft/ft)
Gutter Width (ft)
Depression=a (inch)
Width Depression (ft)
Area Grate (sqg ft)
Length Perimeter Grate (ft)
Length Grate (ft)
0.0 cfs
2.6 cfs

l Runoff Coefficient for Area-2

2.6 cfs
0.33 ft

Qrunoff
Depth

Flowby=

lQint =

dhkhkhkhkhkhkdhhhddhhhhdhhhhhhdhhhrddhkrxk

khkkhkhkhkkhkhkhkhkkhkddhkhhhhkhhhkhkhhhhhhdk

’ Qtotal=

PgUp PgDn Esc
GRAS5

5

2.2 Grated Inlet

0.90 P-1-7/8-4

0.00

0.00

0.00

0.00

0.00

: . 4.70

1.6
0.0000
0.3333
0.0667
0.0200
2.50
1.00
2.50
7.00
9.00
3.00
Qtotal=
Spread=

Sheet 1
1.6 cfs Flowby dn= 0.0 cfs
6.23 ft Velocity =

PgUp Pghn Esc
GRAS
5

2.2 Grated Inlet

0.90 P-1-7/8-4

0.00

0.00

0.00

0.00

0.00

6.40

2.6

0.0000

0.3333

0.0667

0.0200

2.50

1.00

2.50

7.00

9.00

3.00 Sheet 1
2.6 cfs Flowby dn= 0.0 cfs
Spread= 10.84 ft Velocity =

0.00 ft/s

0.00 ft/s



00173 088 044

HDR Engineering, Inc.

Computation

Project SR-51 . Computed JPJ 12/26/95
Subject Pavement Drainage Checked LSM
Task Ultimate Design Sub-basin No. GRA7 Sheet 1 of 2

Sub-basin Data:
Begin. Sta. 7+00 Ramp A
End Sta. 14+25 Ramp A
Inlet Condition = On Grade
Kb = 0.02 Area
C= 0.90 Width Length Area (sf) | Area (ac)
Length, L (ft) = 1100 0.208 mi. Varies 1100 42,800 0.983
Pvmnt. x-slope= 2.0 %
Ave. Slope, S = 1.4 % 73.92 ft./mi. P1(10), 1 hr. 1.65 in.
Slope at Inlet = 11 % P1(50), 1 hr.= 2.22 in.

Design Events:
_ Carry over from upstream inlet (cfs) = 0
10 Year Event:

Carry over from upstream inlet (cfs) = 0 Trial Tc, hr.| i, in/hr. | Calc Tc, hr.
Tc = 11.4*(LA.5)*(Kb**.52)*(S*-.31)*(i*-.38) 0.33 3.4 0.11
0.167 47 0.10
Q10 (cfs) = CiA= 4.2 Use minimum Tc of 10 min. i = 4.7
Spread, T (ft) = 10.4 SMF Program. See Note 1.
Allowable Spread (ft) = 10

50 Year Event:
Carry over from upstream inlet (cfs) = 0

Trial Tc, hr.| i, in/hr. | Calc Tc, hr.
Te = 11.4*(LA.5)*(Kb*2.52)*(S"-.31)*(i*-.38) 0.33 4.65 0.10
0.167 6.4 0.09
Q50 (cfs) = CiA = 5.7 Use minimum Tc of 10 min. i=6.4
Q50 w/carry-over 5.7
Spread, T (ft) = 12.0 SMF Program. Spread reduced at inlet by slotted drain.
Allowable Spread (ft) = 10

Inlet location determined by spread criteria for 50-yr. event..
Inlet size based on 50-yr. design storm: Q (cfs)= 5.7

inlet Design

Flow Distribution at Depressed Iniet:
Depression = 1" Pavement Spread, Ts (ft) = 6.0
Sx1=2389%  See Note7 Pavement x-slope (%) = 2.0
Sx2=47% Composite Ave. Pavement Flow, Qs (cfs) = 0.5 See Note 7
Sx=4.2% .. Gutter Flow, Qw (cfs) = 5.3 B
Spread (ft) = 8.5 Eo=Qw/Q=0.92




|Job No. 00173 088 044 [No.
HDR Engineering, Inc. ' :

Computation

Project SR-51 Computed JPJ 12/20/95
Subject Pavement Drainage Checked LSM

Task Ultimate Design Sub-basin No. GRA7 Sheet 2 of 2

Grate Interception:

Grate Intercept., Qi = Q(Rf*Eo+Rs(1-E0)) See Note 4
Rf=1.0 See Note 5
Velocity (ft/sec) = 3.2
Rs at 50% Efficiency = 0.04 See Note 6. At 50% efficiency, grate length = 1.5 ft.
Eo = 0.92
Qi at 50% Efficiency (cfs) = 4.9 Calculated
Qi at 50% Efficiency (cfs) = 4.3 SMF Program - Use

Inlet Bypass (cfs) = 1.4
Slotted Drain Calculations:

Se = Sx + SwEo See Note 8
Lt = KHQ".42)*(S*.3)*(1/(n*Se))*.6 See Note 9

a(in)=3
W (ft.)= 2.5 Length for total interception, Lt (ft) = 22.3
Sx (%) =2.0 Lt at 67% Efficiency (ft) = 33.3
Sw (%) =10 Length of Slotted Drain used (ft) = 20
Se (%)= 2.0 L/Lt= 0.60
Se (f/ft) = 0.020 Slotted Drain Intercept. (cfs) = 0.8
n=0.016 Slotted Drain Bypass (cfs) = 0.6

HEC 12 Software - SMF Engineering Corporation, Phoenix AZ.

n/a

n/a

Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn 12, page 56.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 7, page 55.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 8, page 57.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 3, page 23.
Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn. 15, page 60.
Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn. 16, page 60.

Notes

©oONOORAONR
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Output Screen

t Screen

Station

Catch Basin ID

Type of Inlet

Runoff Coefficient for Area-1

Drainage Area-1 (acres)

Runoff Coefficient for Area-2

Drainage Area-2 (acres) :

Runoff Coefficient for Area-3 :

Drainage Area-3 (acres)

Intensity (inch/hr)

Additional Runoff (cfs)

Longitudinal Grade (ft/ft)

Slope-1 (ft/ft)

Slope-2 (ft/ft)

Slope-3 (ft/ft)

Gutter Width (ft)

Depresgion=a (inch)

Width Depression (ft)

Area Grate (sqg ft)

Length Perimeter Grate (ft)

Length Grate (ft)
0.0 cfs Qrunoff=
3.5 cfs Depth

4.2 cfs
0.33 ft

Station

Catch Basin ID

Type of Inlet

Runoff Coefficient for Area-1

Drainage Area-1 (acres)

Runoff Coefficient for Area-2

Drainage Area-2 (acres)

Runoff Coefficient for Area-3

Drainage Area-3 (acres)

Intensity (inch/hr)

Additional Runoff (cfs)

Longitudinal Grade (ft/ft)

Slope-1 (ft/ft)

Slope-2 (ft/ft)

Slope-3 (ft/ft)

Gutter Width (ft)

Depression=a {(inch)

Width Depression (ft)

Area Grate (sqg ft)

Length Perimeter Grate (£ft)

Length Grate (ft)
0.0 cfs Qrunoff=
4.3 cfs Depth

5.7 cfs
0.36 ft

kkkkkhkkhkkhkhkkkkhkhhkkdhkdhhhdhdhkhrtkdkdk

kxkhkkhhkrdkhdhhkhkhkhkhhhhkdhkhdrhhdhhkidiih

PgUp PgDn Esc

:

Grated Inlet
P-1-7/8-4

NHEFNOOOORRMROOOOOON

Sheet 1
4.2 cfs Flowby dn= 0.7 cfs
10.41 ft Velocity 3.02 ft/s

Qtotal=
Spread=

PgUp Pgbhn Esc
GRA7
7
2.2
0.90
0.00
0.00
0.00
0.00
0.00
6.40
5.7
0.0110
0.3333
0.0667
0.0200
2.50
1.00
2.50
7.00
9.00
3.00
Qtotal=
Spread=

Grated Inlet
P-1-7/8-4

Sheet
5.7 cfs Flowby dn=
11.96 ft Velocity =

1
1.4 cfs
3.23 ft/s




|Job No. 00173 088 044 [No.
HDR Engineering, Inc.
Computation
Project SR-51 : : Computed JPJ 12/26/95
Subject Pavement Drainage Checked LSM
Task Ultimate Design Sub-basin No. GRC9 - Sheet 1 of 2
Sub-basin Data:
Begin. Sta. = Greenway Bridge Deck :
End Sta. = 9+50 Ramp C
Inlet Condition = On Grade
Kb= 0.02 Area
C= 0.90 Width Length Area (sf) | Area (ac)
Length, L (ft) = 750 = 0.142 mi. Varies n/a 40,500 0.930
Pvmnt. x-slope= 2.0 %
Ave. Slope, S = 14 % = 73.92 ft./mi. P1(10), 1 hr. = 1.65 in.
Slope at Inlet = 1.36 % P1(50), 1 hr. = 2.22 in.

Design Events:

10 Year Event:
Carry over from upstream inlet (cfs) = 0
Trial Te, hr.} i, in/br. | Cale Tc, hr.
Tc = 11.4%(LA.5)*(Kb**.52)*(S*-.31)*(i*-.38) 0.33 34 0.09
0.167 47 0.08
Q10 (cfs) = CiA = 3.9 Use minimum Tc of 10 min. i=4.7
Spread, T (ft) = 9.5 SMF Program. See Note 1.
Allowable Spread (ft) = 10
50 Year Event:
Carry over from upstream inlet (cfs) = 0
Trial Tc, hr.} i, in/hr. | Calc Tc, hr.
Tc = 11.4*(LA.5)"(Kb**.52)*(S"-.31)*(i*-.38) 0.33 4.65 0.08
0.167 6.4 0.07
Q50 (cfs)=CiA=54 Use minimum Tc of 10 min. i=6.4
Q50 w/carry-over 5.4
Spread, T (ft) = 11.1 SMF Program. Spread at inlet reduced by inlet depression.

Allowable Spread (ft) = 10

Infet location determined by spread criteria for 50 yr. event.
Iniet size Use 50-yr. Design Storm: Q (cfs)= 5.4

Inlet Design

Flow Distribution at Depressed Iniet:

Depression = 1" : Pavement Spread, Ts (ft) = 4.5
Sx1=38.9% See Note 7 Pavement x-slope (%) = 2.0
Sx2 = 4.9% Composite Ave. Pavement Flow, Qs (cfs) = 0.3 See Note 7
Sx=4.4% . Gutter Flow, Qw (cfs) = 5.1
Spread (ft) = 8 Eo=Qw/Q = 0.94



[Job No. 00173 088 044 [No.
HDR Engineering, Inc.
Computation
Project . SR-51 Computed JPJ 12/20/95
Subject Pavement Drainage Checked LSM
Task Ultimate Design Sub-basin No. GRC9 Sheet 2 of 2

Grate Interception:
Grate Intercept., Qi = Q(Rf*Eo+Rs(1-E0))

Rf=1.00

Velocity (ft/sec) = 3.50

Rs at 50% Efficiency = 0.04

Eo= 0.94
Qi at 50% Efficiency (cfs) = 4.8
Qi at 50% Efficiency (cfs) = 4.2
inlet Bypass (cfs) = 1.2

Slotted Drain Calculations:

Slotted Drain not Used.

See Note 4
See Note 5
Grate Length = 1.5, See Note 6.

Calculated -
SMF Program (See Note 7 and attached printout) - Use

Notes

n/a

NOOR N2

HEC 12 Software - SMF Engineering Corporation, Phoenix AZ.
Sub-basin area includes half of median. Assume future lanes will be added.

Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn 12, page 56.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 7, page 55.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 8, page 57.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 3, page 23.
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Station : GRCY
Catch Basin ID : 9
Type of Inlet :
Runoff Coefficient for Area-1
Drainage Area-1 (acres)
Runoff Coefficient for Area-2
Drainage Area-2 (acres)
Runoff Coefficient for Area-3
Drainage Area-3 (acdres)
Intensity (inch/hr)
Additional Runoff (cfs)
Longitudinal Grade (ft/ft)
Slope-1 (ft/ft)
Slope-2 (ft/ft)
Slope-3 (ft/ft)
Gutter Width (ft)
Depression=a (inch)
Width Depression (ft)
Area Grate (sg ft)
Length Perimeter Grate (ft) .00

Length Grate (ft) : .00 Sheet 1
Flowby= 0.0 cfs Qrunoff= 3.9 cfs Qtotal= 3.9 cfs Flowby dn= 0.5 cfs
int = 3.4 cfs Depth = 0.31 ft Spread= 9.51 ft Velocity = 3.27 ft/s

.2 Grated Inlet
.90 P-1-7/8-4
.00

.00

.00

.00

.00

.70

.5

.0136

.3333

.0667

.0200

.50

.00

.50

.00

WOINDMERPENOOOOWIPROOOOOON

Output Screen khkkkhkkhkhkhhrhkhhkhkhkhkkkhhkkkhkkkk PgUp PgDn Esc

l Station : GRC9
Catch Basin ID : 9
Type of Inlet : 2.2 Grated Inlet
' Runoff Coefficient for Area-1 : 0.90 P-1-7/8-4
Drainage Area-1 (acres) : 0.00
Runoff Coefficient for Area-2 : 0.00
. Drainage Area-2 (acres) : 0.00
Runoff Coefficient for Area-3 : 0.00
Drainage Area-3 (acres) : 0.00
' Intensity (inch/hr) : 6.40
Additional Runoff (cfs) : 5.4
Longitudinal Grade (ft/ft) : 0.0136
Slope-1 (ft/ft) : 0.3333
' Slope-2 (ft/ft) : 0.0667
Slope-3 (ft/ft) -2 - 0.0200
Gutter Width (ft) : 2.50
' Depression=a (inch) : 1.00
Width Depression (ft) : 2.50
Area Grate (sq ft) : 7.00
I Length Perimeter Grate (ft) : 9.00
. Length Grate (ft) : 3.00 Sheet 1
Flowby= 0.0 cfs Qrunoff= 5.4 cfs Qtotal= 5.4 cfs Flowby dn= 1.2 cfs
'Qint: = 4.2 cfs Depth = 0.34 ft Spread= 11.11 ft Velocity = 3.48 ft/s




[Job No. 00173 088 044 : [No.
HDR Engineering, Inc.
Computation .
Project SR-51 ' Computed JPJ 12/26/95
Subject Pavement Drainage Checked LSM
Task Uitimate Design Sub-basin No. GRC11 Sheet 1 of 2
Sub-basin Data:
Begin. Sta. = 9450 Ramp C ’
End Sta. = 12450 Ramp C
Inlet Condition = Sag Location - 11+42.86
Kb = 0.02 Area
C= 0.90 Width Length Area (sf) | Area (ac)
Length, L (ft) = 200 = 0.038 mi. 28 300 8,400 0.1928
Pvmnt. x-slope= 2.0%
Ave. Slope, S = 01 % = 5.28 ft./mi. P1(10), 1 hr. = 1.65 in.
Slope at Inlet = 0% P1(50), 1 hr. = 2.22 in.

Design Events:

10 Year Event:
Carry over from upstream inlet (cfs) = 0.5

Trial Tc, hr.| i, inthr. | Cale Tc, hr.
Tc = 11.4*%(LA.5)*(Kb**.52)*(S"-.31)*(i*-.38) 0.33 34 0.11
Q10 (cfs) =CiA= 0.8 0.167 4.7 0.10
Q10 (cfs) w/carry-over = 1.3 Use minimum Tc of 10 min. i=4.7
Spread, T (ft) = 4.7 SMF Program. See Note 1.
Allowable Spread (it) = 10
50 Year Event:
Carry over from upstream inlet (cfs) = 1.3
Trial Tc, hr. | |, in/hr. | Calc Tc, hr.
Te = 11.4%(LA.5)*(Kb**.52)*(S”-.31)*(i*-.38) 0.33 465 0.10
0.167 6.4 0.09
Q50 (cfs) = CiA= 1.1 Use minimum Tc of 10 min. i=6.4
Q50 wicarry-over 2.4

Spread, T (ft) = 10.0 SMF Program
Allowable Spread (ft) = 10

Inlet location determined by sag location.
Inlet size Usg 50-yr. Design Storm: Q (cfs) = 2.4




[Job No. 00173 088 044 [No.

HDR Engineering, Inc.

Computation
Project SR-51
Subject Pavement Drainage
Task Ultimate Design Sub-basin No. GRC11
Grate Interception: Sag Location
Qi = Cw*P*d*.5 See Note 3
Cw =
Qi max. at 100% Efficiency (cfs) = 4.9 Calc. P (ft) =
Qi at 100% Efficiency (cfs) = 2.4 Cale. d(ft) =
Qi at 50% Efficiency (cfs) = 2.4 SMF Program - Use

Inlet Bypass (cfs) = 0.0
Slotted Drain Calculations:

Qi = 0.8"L*W*(2*g*d)*.5 See Note 5
Qi = 0.94*L*d".5 See Note 6

Slotted Drain Length, L (ft) = 0.0
Approx. Depth, d (ft) = 0.32

Qi at 100% Efficiency (cfs) = 0.0

Qi at 50% Efficiency (cfs) = 0.0

Computed JPJ 12/20/95

Checked LSM

Sheet 2 of 2

3

9 Disregard curb side.
0.32

Notes
n/a.

n/a

AL

HEC 12 Software - SMF Engineering Corporation, Phoenix, AZ.
Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn 17, page 69.

Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn. 23, page 80.
Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn. 24, page 80.
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Station : GRC11
Catch Basin ID : 11
Type of Inlet :
Runoff Coefficient for Area-1
Drainage Area-1 (acres)
Runoff Coefficient for Area-2
Drainage Area-2 (acres) :
Runoff Coefficient for Area-3 :
Drainage Area-3 (acres) :
Intensity (inch/hr)
Additional Runoff (cfs)
Longitudinal Grade (ft/ft)
Slope-1 (ft/ft)
Slope-2 (ft/ft)
Slope-3 (ft/ft)
Gutter Width (ft)
Depression=a (inch)
Width Depression (ft)
Area Grate (sqg ft)
Length Perimeter Grate (ft) .00
Length Grate (ft) : .00 Sheet 1
lowby= 0.0 cfs Qrunoff= 1.3 cfs Qtotal= 1.3 cfs Flowby dn= 0.0 cfs
int = 1.3 cfs Depth = 0.21 ft Spread= 4.67 ft Velocity = 0.00 ft/s

.2 Grated Inlet
.90 P-1-7/8-4
.00

.00

.00

.00

.00

.70

.3

.0000

.3333

.0667

.0200

.50

.00

.50

.00

WOV NOOOORPOOOOOON

Output Screen khkkhdkhkdhdhhhhkdhhhhhhhhrhhhhrhhhhk* PgUp PgDn Esc

Station : GRC11
Catch Basin ID : 11
Type of Inlet :
Runoff Coefficient for Area-1
Drainage Area-1 (acres)
Runoff Coefficient for Area-2
Drainage Area-2 (acres)
Runoff Coefficient for Area-3
Drainage Area-3 (acres)
Intensity (inch/hr)
Additional Runoff (cfs)
Longitudinal Grade (ft/ft)
Slope-1 (ft/ft)
Slope-2 (ft/ft)
"Slope-3 (ft/ft)
Gutter Width (ft)
Depression=a (inch)
Width Depression (ft)
Area Grate (sq ft)
Length Perimeter Grate (ft) .00

Length Grate (ft) : .00 Sheet 1
Flowby= 0.0 cfs Qrunoff= 2.4 cfs Qtotal= 2.4 cfs Flowby dn= 0.0 cfs
int = 2.4 cfs Depth = 0.32 ft Spread= 9.97 ft Velocity = 0.00 ft/s

.2 Grated Inlet
.90 P-1-7/8-4
.00

.00

.00

.00

.00

.40

.4

.0000

.3333

.0667

.0200

.50

.00

.50

.00

I
!
|
I
:
I
i
IL
F
[
I
i
[
I
i
i




|Job No. 00173 088 044 |No.
HDR Engineering, Inc. ‘
Computation -
Project SR-51 : Computed JPJ - 12/26/95
Subject Pavement Drainage Checked LSM
Task Ultimate Design Sub-basin No. GRC12 Sheet 1 of 2
Sub-basin Data:
Begin. Sta. = 12+50 Ramp C :
End Sta. =  390+00 S. Bound
Inlet Condition = On Grade
Kb = 0.02 Area
C= 0.90 Width Length Area (sf) | Area (ac)
Length, L (ft) = 425 = 0.080 mi. n/a n/a 13,625 0.3128
Pvmnt. x-slope= 2.0 %
Ave. Slope, S = 1.0 % = 52.80 ft./mi. P1(10), 1 hr. = 1.65 in.
Siope at Inlet = 0.8 % P1{(50), 1 hr. = 222 in. -

Design Events:

10 Year Event:
Carry over from upstream inlet (cfs) = 0
Trial Te, hr.| i, inthr. | Cale Tc, hr.
Tc = 11.4*(LA.5)*(Kb**.52)*(S-.31)*(i*-.38) 0.33 3.4 0.08
0.167 47 0.07
Q10 (cfs)=CiA= 1.3 Use minimum Tc of 10 min. i=4.7
Spread, T (ft) = 6.0 SMF Program. See Note 1.
Allowable Spread (ft) = 10
50 Year Event:
Carry over from upstream inlet (cfs) = 0.3
Trial T, hr.} i, in/hr. | Calc Tc, hr.
Tc = 11.4*(LA.5)*(Kb*A 52)*(SA-.31)*(i*-.38) 0.33 4.65 0.07
0.167 6.4 0.06
Q50 (cfs) = CiA= 1.8 Use minimum Tc of 10 min. i = 6.4
Q50 w/carry-over 2.1
Spread, T (ft)= 8 SMF Program.

Allowable Spread (ft) = 10

Inlet location determined by spread criteria for 50 yr. event.
Inlet size Use 50-yr. Design Storm: Q (cfs) = 2.1

Inlet Design
Flow Distribution at Depressed Inlet:
Depression = 1" . Pavement Spread, Ts (ft) = 2.0
Sx1 = 38.9% See Note 1 Pavement x-slope (%) = 2.0
Sx2=6.4% Composite Ave. Pavement Flow, Qs (cfs) = 0.1 See Note 1
Sx = 5.5% Gutter Flow, Qw (cfs) = 2.0
Spread (ft) = 6.5 Eo=Qw/Q = 0.95



HDR Engineering, Inc.

[JobNo. 00173 088044 [No.

Computation

Project SR-51 Computed JPJ 12/20/95
Subject Pavement Drainage Checked LSM ‘
Task Ultimate Design Sub-basin No. GRC12 ' Sheet 2 of 2

Grate Interception:
Grate Intercept., Qi = Q(Rf"Eo+Rs(1-E0))

Rf=1.00

Velocity (ft/sec) = 2.40

Rs at 50% Efficiency = 0.07

Eo=0.95
Qi at 50% Efficiency (cfs) = 1.9
Qi at 50% Efficiency (cfs) = 2.0
Inlet Bypass (cfs) = 0.1

Slotted Drain Calculations:

Slotted Drain not Used.

See Note 4
See Note 5
Grate Length = 1.5'. See Note 6.

Calculated
SMF Program (See Note 7 and attached printout) - Use

Notes

nfa

Nk WD

Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 3, page 23.
Sub-basin area includes half of median. Assume future lanes will be added.

Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn 12, page 56.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 7, page 55.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 8, page 57.
HEC 12 Software - SMF Engineering Corporation, Phoenix AZ.




Output Screen

Station

Catch Basin ID
Type of Inlet
Runoff Coefficient for Area-1
Drainage Area-1 (acres)
Runoff Coefficient for Area-2
Drainage Area-2 (acres)
Runoff Coefficient for Area-3
Drainage Area-3 (acres)
Intensity (inch/hr)
Additional Runoff (cfs)
Longitudinal Grade (ft/ft)
Slope-1 (ft/ft)

Slope-2 (ft/ft)

Slope-3 (ft/ft)

Gutter Width (ft)
Depression=a (inch)

Width Depression (ft)

Area Grate (sg ft)

Length Perimeter Grate (ft)
Length Grate (ft)
Flowby= 0.0 cfs Qrunoff=
int = 1.3 cfs Depth =

1.3 cfs
0.24 ft

Output Screen

Station

Catch Basin ID

Type of Inlet

Runoff Coefficient for Area-1

Drainage Area-1 (acres)

Runoff Coefficient for Area-2

Drainage Area-2 (acres)

Runoff Coefficient for Area-3

Drainage Area-3 (acres)

Intensity (inch/hr)

Additional Runoff (cfs)

Longitudinal Grade (ft/ft)

Slope-1 (ft/ft)

Slope-2 (ft/ft)

Slope-3 (ft/ft)

Gutter Width (ft)

Depression=a (inch)

Width Depression (ft)

Area Grate (sq ft)

Length Perimeter Grate (ft)

Length Grate (ft)
0.0 cfs Qrunoff=
2.0 cfs Depth =

I
i
|
i
i
i
i
i

2.1 cfs
0.28 ft

Flowby=

.Qint =

dkkhkhkhhkkhhhdkhkhhdhdhhdhrhhdhhkrrdrdk

khkhkhkkhhhdhkhdkhhhhhhkhkhkdhhdhhohhkhhkkhkkk

PgUp PgDn Esc
GRC12

12

.2 Grated Inlet

.90 P-1-7/8-4

.00

.00

.00

.00

.00

.70

.3

.0080

.3333

.0667

.0200

.50

.00

.50

.00

.00

.00 Sheet 1
Qtotal= 1.3 cfs Flowby dn= 0.0 cfs
Spread= 6.01 ft Velocity = 2.20 ft/s

WOIMDMRNOODOORPOOODOOON

PgUp PgDn Esc

GRC12

12
2.2 Grated Inlet
0.90 P-1-7/8-4
0.00
0.00
0.00
0.00
0.00
6.40
2.1
0.0080
0.3333
0.0667
0.0200
2.50
1.00
2.50
7.00
9.00
3.00

Qtotal=

Spread=

Sheet 1
2.1 cfs Flowby dn= 0.1 cfs
7.96 ft Velocity = 2.35 ft/s




JJob No. 00173 088 044

HDR Engineering, Inc.
Computation
Project SR-51 : Computed JPJ 12/26/95

Subject Pavement Drainage Checked LSM
Task Ultimate Design Sub-basin No. SB390 Sheet 1 of 2

Sub-basin Data:
Begin. Sta. =  390+00 S. Bound
End Sta.= 395+25 S. Bound
Inlet Condition = On Grade
Kb = 0.02 Area
C= 0.90 Length Area (sf) | Area (ac)
Length, L {ft) = 550 0.1042 mi. n/a 44,625 1.0244
Pvmnt. x-slope= 20 %
Ave. Slope, S = 1.10 % 58.08 ft./mi. P1(10),1 hr. = 1.65 in.
Slope at Inlet = 1.66 % P1(50), 1 hr. 2.22 in.

Design Events:

10 Year Event:
Carry over from upstream inlet (cfs) = 0

Trial Tc, hr. | i, in/hr. | Calc Tc, hr.

Tc = 11.4*%(LA.5)*(Kb**.52)*(S"-.31)*(i*-.38) 0.33 3.4 0.09
0.167 47 0.08
Q10 (cfs) = CiA= 4.3 Use minimum Tc of 10 min. i = 4.7

Spread, T (ft) = 9.5 SMF Program. See Note 1.
Allowable Spread (ft) = 12 (gutter + shoulder +).

50 Year Event:
Carry over from upstream inlet (cfs) = 0

Trial Tc, hr. | i, inthr. | Calc Tc, hr.
Tc = 11.4%(LA.5)*(Kb**.52)*(S*-.31)*(i*-.38) 0.33 4.65 0.08
0.167 6.4 0.07
Q50 (cfs) = CiA= 5.9 Use minimum Tc of 10 min. i=6.4
Q50 w/carry-over 5.9
Spread, T (ft) = 11.1 See Note 1
Allowable Spread (ft) = 12 (gutter + shoulder +).

Use 50-yr. Design Storm: Q (cfs)= 5.9

inlet Design

Flow Distribution at Depressed Inlet:
Depression = 1" Pavement Spread, Ts (ft) = 4.5
Sx1 = 38.9% See Note 7 Pavement x-slope (%) = 2.0
Sx2 = 4.9% Composite Ave. Pavement Flow, Qs (cfs) = 0.37 See Note 7
Sx = 4.4% Gutter Flow, Qw (cfs) = 5.5 »
Spread (ft) = 8 Eo=Qw/Q=0.94




lJob No. 00173 088 044

HDR Engineering, Inc.

Computation

Project SR-51 " Computed JPJ 12/20/95
Subject Pavement Drainage Checked LSM

Task Ultimate Design Sub-basin No. SB390 Sheet 2 of 2

Grate Interception:

Grate Intercept., Qi = Q(RFFEo+Rs(1-E0)) See Note 4
Rf= 0.9 See Note 5
Velocity (ft/sec) = 3.8
Rs at 50% Efficiency = 0.03 Grate Length = 1.5". See Note 6.
Eo= 0.94
Qi at 50% Efficiency (cfs) = 4.7 Calculated
Qi at 50% Efficiency (cfs) = 4.5 SMF Program - Use

Inlet Bypass (cfs) = 1.4
Slotted Drain Calculations:

Se = Sx + SwEo See Note 8
Lt = K*(Q7.42)*(S*.3)*(1/(n*Se))*.6 See Note 9

a(n)=3
W (ft.)= 2.5 Length for total interception, Lt (ft) = 8.9
Sx (%)= 2.0 Lt at 67% Efficiency (ft) = 13.3
Sw (%) = 10 Length of Slotted Drain used (ft} = 10
Se (%)= 114 L/Lt=0.75
Se (ft/ft) = 0.114 Slotted Drain Intercept. (cfs) = 1.1
n = 0.016 Slotted Drain Bypass (cfs) = 0.3

HEC 12 Software - SMF Engineering Corporation, Phoenix AZ.
Sub-basin area includes half of median. Assume future lanes will be added.
n/a

Notes

CoOoNOOR~LON =

Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn 12, page 56.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 7, page 55.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 8, page 57.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 3, page 23.
Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn 15, page 60.
Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn 16, page 60.
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Station

Catch Basin ID

Type of Inlet

Runoff Coefficient for Area-1

Drainage Area-1 (acres)

Runoff Coefficient for Area-2

Drainage Area-2 (acres)

Runoff Coefficient for Area-3

Drainage Area-3 (acres)

Intensity (inch/hr)

Additional Runoff (cfs)

Longitudinal Grade (ft/ft)

Slope-1 (ft/ft)

Slope-2 (ft/ft)

Slope-3 (ft/ft)

Gutter Width (ft)

Depression=a (inch)

Width Depression (ft)

Area Grate (sq ft)

Length Perimeter Grate (ft)

Length Grate (ft)
0.0 cfs Qrunoff
3.6 cfs Depth

4.3 cfs
0.31 ft

lowby=
int =

Output Screen

Station

Catch Basin ID

Type of Inlet

Runoff Coefficient for Area-1

Drainage Area-1 (acres)

Runoff Coefficient for Area-2

Drainage Area-2 (acres)

Runoff Coefficient for Area-3

Drainage Area-3 (acres)

Intensity (inch/hr)

Additional Runoff (cfs)

Longitudinal Grade (ft/ft)

Slope-1 (ft/ft)

Slope-2 (ft/ft)

Slope-3 (ft/ft)

Gutter Width (ft)

Depression=a (inch)

Width Depression (ft)

Area Grate (sqg ft)

Length Perimeter Grate (ft)

Length Grate (ft)
0.0 cfs Qrunoff=
4.5 cfs Depth =

|
i
"
i
i
1
i
_.F
I
1
i
i
!
i
i
i

5.9 cfs
0.34 ft

Flowby=

'Qint =
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PgUp Pgbhn Esc
SB390
390
2.2 Grated Inlet
.90 P-1-7/8-4
.00
.00
.00
.00
.00
.70
.3
.0166
.3333
.0667
.0200
.50
.00
.50
.00
.00
.00 Sheet 1
Qtotal= 4.3 cfs Flowby dn= 0.7 cfs
Spread= 9.51 ft Velocity =

WOINNHRNDNOOOORIPOOODOOO

PgUp PgDn Esc
SB390

390

2.2 Grated Inlet

.90 P-1-7/8-4

.00

.00

.00

.00

.00

.40

.9

.0166

.3333

.0667
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.50

.00

.50

.00

.00

.00 Sheet 1
Qtotal= 5.9 cfs Flowby dn= 1.4 cfs
Spread= 11.06 ft Velocity =

WOUONNNRPNMNOOOOUIOMNODODOOOO

3.61 ft/s

3.83 ft/s



00173 088 044

HDR Engineering, Inc.

Computation

Project SR-51 : Computed JPJ 12/26/95
Subject Pavement Drainage Checked LSM
Task Ultimate Design Sub-basin No. SB395 Sheet 1 of 2

Sub-basin Data:
Begin. Sta. =  395+25 S. Bound
End Sta.= 404+00 S. Bound
Inlet Condition = On Grade
Kb = 0.02 Area
C= 0.80 Length Area (sf) | Area (ac)
Length, L (ft) = 958 0.1813 mi. 875 72,188 1.6572
Pvmnt. x-slope= 3.0%
Ave. Slope, S = 0.55 % 29.04 ft./mi. P1(10), 1 hr. = 1.65 in.
Slope at Inlet = 0.55 % P1(50), 1 hr. = 2.22 in.

Design Events:

10 Year Event:
Carry over from upstream inlet (cfs) = 0

Trial Tc, hr. | i, in/hr. | Cale Te, hr.
Te = 11.4*%(LA.5)*(Kb*A.52)*(S"-.31)*(i*-.38) 0.33 3.4 0.14
0.167 47 0.12
Q10 (cfs)=CiA= 7.0 Use minimum Tc of 10 min. i=4.7
Q10 w/ carry over (cfs) = 7.0
Spread, T (it) = 11.8 SMF Program. See Note 1.
Allowable Spread (ft) = 13.5 See Note 3.

50 Year Event:
Carry over from upstream inlet (cfs) = 0

Trial Tc, hr. | i, in/hr. | Calc Tc, hr.
Tc = 11.4%(LA.5)*(Kb*A.52)*(S*-.31)*(i*-.38) 0.33 4.65 0.12
0.167 6.4 0.11
Q50 (cfs) = CiA= 9.5 Use minimum Tc of 10 min. i = 6.4
Spread, T (ft) = 13.4 SMF Program.
Allowable Spread (ft) = 13.5 See Note 3.

Inlet location determined by spread criteria for 50-yr. event..
Inlet size based on 50-yr. design storm: Q (cfs)= 9.5

Inlet Design

Flow Distribution at Depressed Inlet:
Depression = 1" Pavement Spread, Ts (ft) = 9.5
Sx1 = 38.9% See Note 7 Pavement x-slope (%) = 3.0
Sx2 = 4.5% Composite Ave. Pavement Flow, Qs (cfs) = 2.1 See Note 7
Sx=4.0% Gutter Flow, Qw (cfs) = 7.4 : ‘
Spread (ft) = 13 Eo=Qw/Q = 0.78
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Job No. 00173 088 044 INo.

HDR Engineering, Inc. :
Computation
Project SR-51 Computed JPJ 12/20/95
Subject Pavement Drainage Checked LSM
Task Ultimate Design Sub-basin No. SB395 Sheet 2 of 2
Grate Interception:

Grate Intercept., Qi = Q(Rf*Eo+Rs(1-E0)) See Note 4

Rf=1.0 See Note 5

Velocity (ft/sec) = 3.0
Rs at 50% Efficiency = 0.06 Grate Length = 1.5'. See Note 6.

Eo=0.78
Qi at 50% Efficiency (cfs) = 5.9 Calculated
Qi at 50% Efficiency (cfs) = 6.1 SMF Program - Use

Inlet Bypass (cfs) = 3.4
Slotted Drain Calculations:

Se = Sx + SwEo See Note 8
Lt = K*Q*.42)%(S*.3)*(1/(n*Se))*.6 See Note 9

a(in)=3
W (ft.)= 2.5 Length for total interception, Lt (ft) = 9.6
Sx (%)= 3.0 Lt at 67% Efficiency (ft) = 14.3
Sw (%) = 10 Length of Slotted Drain used (ft) = 15
Se (%) = 10.8 Slotted Drain Intercept. (cfs) = 3.4
Se (fu/ft) = 0.108 Slotted Drain Bypass (cfs) = 0.0
n=0.016

Notes HEC 12 Software - SMF Engineering Corporation, Phoenix AZ.

Sub-basin area includes half of median. Assume future lanes will be added.
Allowable spread limited by depth of flow not exceeding height of curb.
Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn 12, page 56.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 7, page 55.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 8, page 57.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 3, page 23.
Reference FHA, Drainage of Highway Pavements, HEC 12, Eqgn 15, page 60.

Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn 16, page 60.
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Output Screen
. Station
Catch Basin ID
Type of Inlet
Runoff Coefficient for Area-1
Drainage Area-1 (acres)
Runoff Coefficient for Area-2
Drainage Area-2 (acres) :
Runoff Coefficient for Area-3
Drainage Area-3 (acres)
Intensity (inch/hr)
Additional Runoff (cfs)
Longitudinal Grade (ft/ft)
Slope-1 (ft/ft)
Slope-2 (ft/ft)
Slope-3 (ft/ft)
Gutter Width (ft)
Depression=a (inch)
Width Depression (ft)
Area Grate (sq ft)
Length Perimeter Grate (ft)
Length Grate (ft)
0.0 cts Qrunoff=
4.9 cfs Depth =

7.0 cfs
0.45 ft

Flowby=

'Qint =

Output Screen

Station

Catch Basin ID

Type of Inlet

Runoff Coefficient for Area-1

Drainage Area-1 (acres)

Runoff Coefficient for Area-2

Drainage Area-2 (acres)

Runoff Coefficient for Area-3

Drainage Area-3 (acres)

Intensity (inch/hr)

Additional Runoff (cfs)

Longitudinal Grade (ft/ft)

Slope-1 (ft/ft)

Slope-2 (ft/ft)

Slope-3 (ft/ft)

Gutter Width (ft)

Depression=a (inch)

Width Depression (ft)

Area Grate (sq ft)

Length Perimeter Grate (ft)

Length Grate (ft)
0.0 cfs Qrunoff=
6.1 cfs Depth =

9.5 cfs
0.50 ft

Flowby=

. Qint =
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.90
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.70
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.00

Grated Inlet
P-1-7/8-4
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Sheet 1
7.0 ¢fs Flowby dn= 2.1 cfs

Spread= 11.84 ft Velocity = 2.78 ft/s
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SB395
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2.2
.90
.00
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.00
.40
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.3333
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.00
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.00
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Qtotal=
Spread=

Grated Inlet
P-1-7/8-4

WOINHFHFNOOOODWAMNOOODOOO

Sheet 1
9.5 cfs Flowby dn= 3.4 cfs
13.44 ft Velocity = 2.98 ft/s




00173 088 044

HDR Engineering, Inc.
Computation .
Project SR-51 Computed JPJ 12/26/95

Subject Pavement Drainage Checked LSM
Task Ultimate Design Sub-basin No. SB404 Sheet 1 of 2

Sub-basin Data:
Begin. Sta. = 404+00 S. Bound
End Sta. = 413+10 S. Bound
Inlet Condition = On Grade
Kb = 0.02 Area
C= 0.90 Length Area (sf) | Area (ac)
Length, L (ft) = 993 0.1880 mi. 910 75,075 1.7235
Pvmnt. x-slope= 4.4 %
Ave. Slope, S =" 0.52 % 27.46 ft./mi. P1(10), 1 hr. = 1.65 in.
Slope at Inlet = 0.545 % P1(50), 1 hr. = 222 in.

Design Events:
Carry over from upstream inlets (cfs) = 0.0

10 Year Event:

Trial Tc, hr.| i, infhr. | Calc Tc, hr.
Tc = 11.4%(LN.5)*(Kb*.52)*(8"-.31)*(i*-.38) 0.33 3.4 0.15

Q10 (cfs) = CiA= 7.3 0.167 4.7 0.13
Use minimum Tcof 10 min. i = 4.7

Spread, T (ft) = 9.6 SMF Program. See Note 1.
Aliowable Spread (ft) = 10.2 See Note 3.

50 Year Event:

Carry over from upstream inlets (cfs) = 0.0 Trial Tc, hr. | - i, in/hr. | Cale Tc, hr.
0.33 465 0.13

Te = 11.4%(LA.5)*(Kb*A.62)*(S*-.31)*(i*-.38) 0.167 6.4 0.11
Use minimum Tc of 10 min. i = 6.4

Q50 (cfs) = CiA= 9.9
Spread, T (ft) = 10.8 SMF Program. Spread, at inlet reduced by slotted drain.
Allowable Spread (ft) = 10.2 See Note 3.

Inlet location determined by spread criteria for 50-yr. event..
Inlet size based on 50-yr. design storm: Q (cfs)= 9.9

Inlet Design

Flow Distribution at Depressed Inlet:
Depression = 1" Pavement Spread, Ts (ft) = 6.0
Sx1 = 38.9% See Note 7 Pavement x-slope (%) = 4.4
Sx2 = 6.0% Composite Ave. ' Pavement Flow, Qs (cfs) = 1.5 See Note 7
Sx = 52% Gutter Flow, Qw (cfs) = 8.4
Spread (ft) = 9.5 ; . Eo=Qw/Q=0.85




Job No. 00173 088 044 lNo.

HDR Engineering, Inc.

Computation

Project SR-51 Computed JPJ 12/20/95
Subject Pavement Drainage Checked LSM

Task ' Ultimate Design Sub-basin No. SB404 Sheet 2 of 2

12

Grate Interception:

Grate Intercept., Qi = Q(Rf*Eo+Rs(1-Eo)) See Note 4
Rf=1.0 See Note 5
Velocity (ft/sec) = 3.2
Rs at 50% Efficiency = 0.08 See Note 6. With 50% clogging, grate length = 1.5".
Eo=0.85 .
Qi at 50% Efficiency (cfs) = 7.2 Calculated
Qi at 50% Efficiency (cfs) = 6.9 SMF Program - Use

Inlet Bypass (cfs) = 3.0
Slotted Drain Calculations:

Se = Sx + SwEko See Note 7
Lt = K*(Q".42)*(S*.3)*(1/(n*Se))*.6 See Note 8

a(in)=3
W (ft.)= 2.5 Length for total interception, Lt (ft) = 6.8
Sx (%)= 2.0 Lt at 67% Efficiency (ft) = 10.2
Sw (%) = 10 Length of Slotted Drain used (ft) = 10
Se (%) = 17.0 L/Lt= 0.99
Se (fft) = 0.170 Slotted Drain Intercept. {cfs) = 3.0
n=0.016 Slotted Drain Bypass (cfs) = 0.0

Notes HEC 12 Software - SMF Engineering Corporation, Phoenix AZ.

Sub-basin area includes half of median. Assume future lanes will be added.
Allowable spread limited by depth of flow not exceeding height of curb.
Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn 12, page 56.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 7, page 55.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 8, page 57.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 3, page 23.
Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn 15, page 60.

Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn 16, page 60.
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Catch Basin ID

Type of Inlet

Runoff Coefficient for Area-1

Drainage Area-1 (acres)

Runoff Coefficient for Area-2
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l Depression=a (inch)
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Area Grate (sqg ft)
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0.0 cfs
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Flowby=
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3.00 Sheet 1
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Sheet 1
9.9 cfs Flowby dn= 3.0 cfs
Spread= 10.78 ft Velocity = 3.25 ft/s
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HDR Engineering, Inc.

Computation

Project SR-51 ; " |Computed JPJ 12/26/95
Subject Pavement Drainage Checked LSM
Task Interim Design Sub-basin No. SB413 Sheet 1 of 2

Sub-basin Data:
Begin. Sta. 413+10 S. Bound
End Sta. = 415+76.8 S. Bound (High Point)
inlet Condition = On Grade
Kb = 0.02 Area
C= 0.90 Length Area (sf) | Area (ac)

Length, L (ft) = 343 0.0650 mi. 267 20,292 0.4658
Pvmnt. x-slope= 25%

Ave. Slope, S= 02 % 10.56 ft./mi. P1(10), 1 hr. = 1.65 in.

Siope at Inlet = 0.25 % P1(50), 1 hr. 2.22 in.

Design Events:

10 Year Event:
Carry over from upstream inlets (cfs) = 0.0

Trial Tc, hr. | i, in/hr. | Calc Tc, hr.
Tc = 11.4*(LA.5)(Kb**.52)*(S7-.31)*(i*-.38) 0.33 3.4 0.1
0.167 4.7 0.10
Q10 (cfs) = CiA= 2.0 Use minimum Tc of 10 min. i=4.7

Spread, T (ft) = 9.1 SMF Program. See Note 1.
Aliowable Spread (ft) = 10.5 (gutter + shoulder).

50 Year Event:
Carry over from upstream inlets (cfs) = 0.0

Trial Tc, hr.| i, in/hr. | Calc Tc, hr.
Tc = 11.4%LA 5)*(Kb*A 52)*(S-.31)*(iA-.38) 0.33 465 | 010
0.167 6.4 0.09
Q50 (cfs) =CiA= 2.7 Use minimum Tcof 10 min. i=6.4
Spread, T (ft) = 10.4 See Note 1.
Allowable Spread (ft) = 10.5 (gutter + shoulder).

Inlet location determined by spread criteria for 50-yr. event..
Iniet size based on 50-yr. design storm: Q (cfs)= 2.7

Inlet Design

Flow Distribution at Depressed Inlet:
Depression = 1" ' Pavement Spread, Ts (ft) = 5.0
Sx1=389%  SeeNote7 Pavement x-slope (%) = 2.5
Sx2 = 5.0% Composite Ave. Pavement Flow, Qs (cfs) = 0.25 See Note 7
- Sx=44% © Gutter Flow, Qw (cfs) = 2.4 '
Spread (ft) = 8.5 Eo=Qw/Q = 0.91




Job No. 00173 088 044 INO.

HDR Engineering, Inc.

Computation

Project SR-51 Computed JPJ 12/20/95
Subject Pavement Drainage ' Checked LSM

Task Interim Design Sub-basin No. SB413 Sheet 2 of 2

Grate Interception:

Grate Intercept., Qi = Q(Rf"Eo+Rs(1-Eq)) See Note 4
Rf= 1.0 See Note 5
Velocity (ft/'sec) = 1.6
Rs at 50% Efficiency = 0.08 See Note 6. With 50% clogging, grate length = 1.5".
Eo= 0.91
Qi at 50% Efficiency (cfs) = 2.2 Calculated
Qi at 50% Efficiency (cfs) = 2.2 SMF Program - Use

Inlet Bypass (cfs) = 0.5
Slotted Drain Calculations:

Se = Sx + SwEo See Note 8
Lt = K*(Q".42)*(S*.3)*(1/(n*Se))*.6 See Note 9

a(in)=3
W (ft.)= 2.5 Length for total interception, Lt (ft) = 3.2
Sx (%)= 2.5 Lt at 67% Efficiency (ft) = 4.8
Sw (%) = 10 Length of Slotted Drain used (ft) = 5
Se (%)= 11.6 Slotted Drain Intercept. (cfs) = 0.5
Se (fU/ft)y = 0.116 Slotted Drain Bypass (cfs) = 0.0
n=0.016

Notes HEC 12 Software - SMF Engineering Corporation, Phoenix AZ.

Sub-basin area includes half of median. Assume future lanes will be added.
n/a

Reference FHA, Drainage of Highway Pavements, HEC 12, Eqgn 12, page 56.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 7, page 55.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 8, page 57.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 3, page 23.
Reference FHA, Drainage of Highway Pavements, HEC 12, Eqgn 15, page 60.

Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn 16, page 60.
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Flowby=
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Flowby=
= 2.2 cfs
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Station

Catch Basin ID

Type of Inlet

Runoff Coefficient for Area-1

Drainage Area-1 (acres)

Runoff Coefficient for Area-2

Drainage Area-2 (acres)

Runoff Coefficient for Area-3

Drainage Area-3 (acres)

Intensity (inch/hr)

Additional Runoff (cfs)

Longitudinal Grade (ft/ft)

Slope-1 (ft/ft)

Slope-2 (ft/ft)

Slope-3 (ft/ft)

Gutter Width (ft)

Depression=a (inch)

Width Depression (ft)

Area Grate (sg ft)

Length Perimeter Grate (ft)

Length Grate (ft)
0.0 cfs Qrunoff=

Depth =

2.0 cfs
0.33 ft

Station

Catch Basin ID

Type of Inlet

Runoff Coefficient for Area-1

Drainage Area-1 (acres)

Runoff Coefficient for Area-2

Drainage Area-2 (acres)

Runoff Coefficient for Area-3

Drainage Area-3 (acres)

Intensity (inch/hr)

Additional Runoff (cfs)

Longitudinal Grade (ft/ft)

Slope-1 (ft/ft)

Slope-2 (ft/ft)

Slope-3 (ft/ft)

Gutter Width (ft)

Depression=a (inch)

Width Depression (£ft)

Area Grate (sg ft)

Length Perimeter Grate (£ft)

Length Grate (ft)
0.0 cfs Qrunoff=

Depth =

2.7 cfs
0.37 ft

SB413
413
2.2 Grated Inlet
.90 P-1-7/8-4
.47
.00
.00
.00
.00
.70
.0
.0025
.3333
.0667
.0250
.50
.00
.50
.00
.00
.00 Sheet
Qtotal= 2.0 cfs Flowby dn=
Spread= 9.07 ft Velocity =

WOINEFENODODOOOPROOODOOO

SB413

413

2.2 Grated Inlet
.90 P-1-7/8-4
.47

.00

.00

.00

.00

.40

.0

.0025

.3333

HFNOODOOOAMNODOOOOO

Sheet
2.7 cfs Flowby dn=
10.43 £t Velocity =

1

0.3 cfs
1.50 ft/s

1

0.5 cfs
1.60 ft/s




00173 088 044

HDR Engineering, Inc.

Computation

Project SR-51

Subject Pavement Drainage

Task Interim Design Sub-basin No. SB420

Sub-basin Data:
Begin. Sta. = 415+76.8 S. Bound - High Point
End Sta. 420+00 S. Bound
Inlet Condition = On Grade

Kb = 0.02

Computed JPJ 12/26/95

Checked LSM

Sheet 1 of 2

Area

C= 0.90

Length Area (sf) | Area (ac)

Length, L (ft) = 750 0.1420 mi.

n/a 32,250 0.7404

Pvmnt. x-slope= 4.4 %
Ave. Slope, S = 0.16 %
Slope at Inlet = 04 %

8.45 ft./mi.

P1(10), 1 hr.
P1(50), 1 hr.

1.65 in.
2.22in.

Design Events:

10 Year Event:

Te = 11.4%(LA.5)*(Kb*A 52)*(SA-.31)*(i"-.38)
Q10 (cfs) = CiA = 3.1

Spread, T (it) = 7.2
Allowable Spread (ft) = 10.2 See Note 3.
50 Year Event:
Carry over from upstream inlets (cfs) = 0

Tc = 11.4*(LA.5)*(Kb**.52)*(S4-.31)*(i*-.38)
Q50 (cfs)= CiA=4.3

Spread, T (ft) = 8.2
Allowable Spread (ft) = 10.2

SMF Program.
See Note 3.

SMF Program. See Note 1.

Trial Te, hr.} i, in/hr. | Calc Tc, hr.

0.33 3.4 0.18

0.167 4.7 0.16

Use minimum Tc of 10 min. i= 4.7

Trial Tc, hr.} i, in/hr. | Calc Tc, hr.

0.33 4.65 0.16

0.167 6.4 0.14

Use minimum Tcof 10 min.i=6.4

Inlet location determined by spread criteria for 50-yr. event..
Inlet size based on 50-yr. design storm: Q (cfs)= 4.3

Inlet Design

Flow Distribution at Depressed Inlet:
~ Depression = 1"
Sx1 = 38.9%
Sx2 = 6.4%
Sx = 5.5%
Spread (ft) = 8

See Note 7
Composite Ave.

Pavement Spread, Ts (ft) = 4.5

Pavement x-slope (%) = 4.4
Pavement Flow, Qs (cfs) = 0.60
Gutter Flow, Qw (cfs) = 3.66

See Note 7

Eo =Qw/Q = 0.86




[Job No. 00173 088 044 N
HDR Engineering, Inc.
Computation
Project SR-51 Computed JPJ 12/20/95
Subject Pavement Drainage Checked LSM
Task Interim Design Sub-basin No. SB420 Sheet 2 of 2
Grate Interception: \
Grate Intercept., Qi = Q(Rf*Eo+Rs(1-Eo)) See Note 4
Rf=1.0 See Note 5
Velocity (ft/sec) = 2.4
Rs at 50% Efficiency = 0.05 See Note 6. At 50% efficiency, grate length 1.5.
Eo=0.86
Qi at 50% Efficiency (cfs) = 3.2 Calculated -
Qi at 50% Efficiency (cfs) = 3.6 SMF Program - Use

Inlet Bypass (cfs) = 0.8

Slotted Drain Calculations:

Se = 8x + SwEo
Lt = K{Q".42)%(S*.3)*(1/(n*Se))".6

a(in)=3
W (ft)= 2.5
Sx (%) = 2.0
Sw (%) = 10
Se (%) = 10.6
Se (ft/ft) = 0.106
n=0.016

See Note 8
See Note 9

Length for total interception, Lt (ft) = 4.7
Lt at 67% Efficiency (it) = 7.0
Length of Slotted Drain used (ft) = 5
L/Lt=0.71
Slotted Drain intercept. (cfs) = 0.5
Slotted Drain Bypass (cfs) = 0.2

Notes

©oONOOR®ON =

HEC 12 Software - SMF Engineering Corporation, Phoenix AZ.

Sub-basin area includes half of median. Assume future lanes will be added.
Spread limited by depth of flow not exceeding height of curb.

Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn 12, page 56.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 7, page 55.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 8, page 57.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 3, page 23.
Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn 15, page 60.
Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn 16, page 60.



Output Screen

Station

Catch Basin ID

Type of Inlet

Runoff Coefficient for Area-1

Drainage Area-1 (acres)

Runoff Coefficient for Area-2

Drainage Area-2 (acres)

Runoff Coefficient for Area-3

Drainage Area-3 (acres)

Intensity (inch/hr)

Additional Runoff (cfs)

Longitudinal Grade (ft/ft)

Slope-1 (ft/ft)

Slope-2 (ft/ft)

Slope-3 (ft/ft)

Gutter Width (ft)

Depression=a (inch)

Width Depression (ft)

Area Grate (sg ft)

Length Perimeter Grate (ft)

Length Grate (ft)
0.0 cfs Qrunoff=
2.7 cfs Depth =

3.1 cfs
0.37 ft

Flowby=
int =

Output Screen

Station
" Catch Basin ID
Type of Inlet
Runoff Coefficient for Area-1
Drainage Area-1 (acres)
Runoff Coefficient for Area-2
Drainage Area-2 (acres)
Runoff Coefficient for Area-3
Drainage Area-3 (acres)
Intensity (inch/hr)
Additional Runoff (cfs)
Longitudinal Grade (ft/ft)
Slope-1 (ft/ft)
Slope-2 (ft/ft)
Slope-3 (ft/ft)
Gutter Width (ft)
Depression=a (inch)
Width Depression (ft)
Area Grate (sq ft)
Length Perimeter Grate (ft)
Length Grate (ft)
0.0 cfs Qrunoff=
3.5 cfs Depth =

I
i
i
i
i
1
i
i

4.3 cfs
0.42 ft

Flowby=

'Qint =

kkhkhhkhhhhkhkdhhhhhhdhrhhrhhhkhdhhddk

khkhhhkhkhhhhhkhkhkhhhhhrhhrkhdhhkrhkrxrts

Esc

PgUp PgDn

: SB420

420

2.2 Grated Inlet
.90 P-1-7/8-4
.00

.00

.00

.00

.00

.70

.1

.0040

.3333

.0667

.0440

.50

.00

.50

.00

.00

.00 Sheet 1
Qtotal= 3.1 cfs Flowby dn= 0.4 cfs
Spread= 7.16 ft Velocity =

WOUNIVDHFNOOOOWPROOOOOO

PgUp PgDn Esc
SB420
420
2.2
0.90
0.00
0.00
0.00
0.00
0.00
6.40
4.3
0.0040
0.3333
0.0667
0.0440
2.50
1.00
2.50
7.00
9.00
3.00
Qtotal=
Spread=

Grated Inlet
p-1-7/8-4

Sheet 1
4.3 cfs Flowby dn= 0.8 cfs
8.21 ft Velocity =

2.20 ft/s

2.37 ft/s



{Job No. 00173 088 044 [No.
HDR Engineering, Inc.
Computation
Project SR-51 Computed JPJ 12/26/95
Subject Pavement Drainage Checked LSM
Task Interim Design Sub-basin No. SB422 Sheet 1 of 2
Sub-basin Data:
Begin. Sta. = 420+00 S. Bound ‘
End Sta. = 422+80 S. Bound
Inlet Condition = On Grade
Kb = 0.02 Area
C= 0.90 Width Length Area (sf) | Area (ac)
Length, L (ft) = 750 = 0.1420 mi. n/a n/a 19,900 0.4568
Pvmnt. x-slope= 3.0%
Ave. Slope, S = 04 % = 21.12 ft./mi. P1(10), 1 hr. = 1.85 in.
Slope at Inlet = 04 % P1(50), 1 hr. = 222 in.
Design Events:
10 Year Event:
Carry over from upstream inlets (cfs) = 0
Trial Tc, hr.| i, inthr. | Cale Tc, hr.
Tc = 11.4%(L".5)*(Kb**.52)*(S-.31)*(i*-.38) 0.33 3.4 0.14
0.167 4.7 0.12
Q10 (cfs)=CiA= 1.9 Use minimum Tc of 10 min. i=4.7

Spread, T (ft) = 7.2
Allowable Spread (ft) = 10.5

SMF Program. See Note 1.
(gutter + shouider).

50 Year Event:
Carry over from upstream inlets (cfs) = 0.2

Te = 11.4%(L.5)*(Kb*”.52)*(S4-.31)*(i*-.38)

Q50 (cfs) = CiA= 2.6

Q50 w/carryover = 2.8

Spread, T (ft)= 8.5
Allowable Spread (ft) = 10.5

SMF Program.
(gutter + shoulder).

Trial Tc, hr.§ i, in/hr. | Calc Tc, hr.
0.33 4.65 0.12
0.167 6.4 0.11

Use minimum Tc of 10 min. i = 6.4

Iniet location determined by spread criteria for 50-yr. event..
inlet size based on 50-yr. design storm: Q (cfs)= 2.8

Inlet Design

Flow Distribution at Depressed Inlet:
Depression = 1"

Sx1=38.9%- SeeNote7
Sx2 = 5.9% Composite Ave,
Sx=5.1%

Spread (ft)= 7

Pavement Spread, Ts (ft) = 3.5

Pavement x-slope (%) = 3.0
Pavement Flow, Qs (cfs) = 0.18

Gutter Flow, Qw (cfs) = 2.7

See Note 7

Eo = Qw/Q = 0.94



[Job No. 00173 088 044 INo.

HDR Engineering, Inc.
Computation
Project SR-561 Computed JPJ 12/20/95
Subject Pavement Drainage Checked LSM
Task Interim Design Sub-basin No. SB422 Sheet 2 of 2
Grate Interception: \

Grate Intercept., Qi = Q(Rf*Ec+Rs(1-E0)) See Note 4

Rf=1.00 See Note §

Velocity (ft/sec) = 2.0
Rs at 50% Efficiency = 0.13
Eo=0.94
Qi at 50% Efficiency (cfs) = 2.5
Qi at 50% Efficiency (cfs) = 2.4
Inlet Bypass (cfs) = 0.4

See Note 6. At 50% efficiency, grate length = 1.5".

Calculated -
SMF Program - Use

Slotted Drain Calculations:

Se = Sx + SwEo See Note 8
Lt = KH(Q".42)*(87.3)*(1/(n"Se))*.6 See Note 9
a{in)=3
W (ft.)= 2.5 Length for total interception, Lt (ft) = 3.4
Sx (%)= 3.0 Lt at 67% Efficiency (ft) = 6.0
Sw (%) = 10 Length of Slotted Drain used (ft) = 5

Se (%) = 12.4
Se (ft/ft) = 0.124

Slotted Drain Intercept. (cfs) = 0.4
Slotted Drain Bypass (cfs) = 0.0

n=0.016

Notes

©CONDOASWN=

HEC 12 Software - SMF Engineering Corporation, Phoenix AZ.
Sub-basin area includes half of median. Assume future fanes will be added.
n/a

Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn 12, page 56.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 7, page 55.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 8, page 57.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 3, page 23.
Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn 15, page 60.
Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn 16, page 60.



Qutput Screen

Station
Catch Basin ID

XTI RS RS S SRS SRR R LR R R RS

PgUp PgDn Esc
SB422

422

Grated Inlet
pP-1-7/8-4

2.2
.90
.46
.00
.00
.00
.00
.70
.0
.0040
.3333
.0667
.0300
.50
.00
.50
.00
.00
.00
Qtotal=
Spread=

Type of Inlet

Runoff Coefficient for Area-1

Drainage Area-1 (acres)

Runoff Coefficient for Area-2

Drainage Area-2 (acres)

Runoff Coefficient for Area-3

Drainage Area-3 (acres)

Intensity (inch/hr)

Additional Runoff (cfs)

Longitudinal Grade (ft/ft)

Slope-1 (ft/ft)

Slope-2 (ft/ft)

Slope-3 (ft/ft)

Gutter Width (ft)

Depression=a (inch)

Width Depression (ft)

Area Grate (sq ft)

Length Perimeter Grate (ft)

Length Grate (ft)
0.0 cfs Qrunoff=
1.8 cfs Depth =

WOUIDMDMERENODODOOOKROOOOOO

Sheet i
1.9 cfs Flowby dn= 0.2 cfs
7.24 ft Velocity = 1.87 ft/s

1.9 cfs
0.31 ft

Flowby=
int =

Output Screen *hkhkhhhkdhdhdkkhddkhhkhkddkhhkhkhhhrhkdhk ks PgUp PgDn ESC
SB422
422

2.2
.90
.00
.00
.00
.00
.00
.40
.8
.0040
.3333
.0667
.0300
.50
.00
.50
.00
.00
.00
Qtotal=

Spread=

Station

Catch Basin ID

Type of Inlet

Runoff Coefficient for Area-1

Drainage Area-1 (acres)

Runoff Coefficient for Area-2

Drainage Area-2 (acres)

Runoff Coefficient for Area-3

Drainage Area-3 (acres)

Intensity (inch/hr)

Additional Runoff (cfs)

Longitudinal Grade (ft/ft)

Slope-1 (ft/ft)

Slope-2 (ft/ft)

Slope-3 (ft/ft)

Gutter Width (ft)

Depression=a (inch)

Width Depression (ft)

Area Grate (sq ft)

Length Perimeter Grate (ft)

Length Grate (ft)
0.0 cfs Qrunoff=
2.4 cfs Depth =

Grated Inlet
P-1-7/8-4

r
i
i
i
i
i
i
i

WOINDNHFHFNOOOONMAMNODOOOOO

Sheet 1
2.8 cfs Flowby dn 0.4 cfs

2.8 cfs =
8.54 ft Velocity = 2.01 ft/s

0.35 ft

Flowby=
Qint =




_ @b No. 00173 088 044 ]No.
HDR Engineering, Inc.
Computation
Project SR-51 i Computed JPJ 12/26/95
Subject Pavement Drainage Checked LSM
Task Ultimate Design Sub-basin No. SB426 Sheet 1 of 2
Sub-basin Data:
Begin. Sta. = 422+80 N. Bound i
End Sta. = 426+00 N. Bound
Inlet Condition = On Grade
Kb = 0.02 Area
C= 0.90 Width Length Area (sf) | Area (ac)
Length, L (ft) = 391 = 0.0740 mi. 70.5 320 22,560 0.5179
Pvmnt. x-slope= 2.0 %
Ave, Slope, S = 02 % = 10.56 ft./mi. P1(10), 1 hr. = 1.65 in.
Slope at Inlet = 0.1 % P1(50), 1 hr. = 2.22 in.

Design Events:

10 Year Event:
Carry over from upstream inlet (cfs) = 0
| Trial Tc, hr.| i, in/hr. | Calc Tg, hr.
Te = 11.4*(L7.5)*(Kb*A.52)*(S*-.31)*(i*-.38) 0.33 34 0.12
0.167 4.7 0.11
Q10 (cfs)= CiA= 2.2 See Note 1. Use minimum Tc of 10 min. i = 4.7

Spread, T (ft) = 13.4 SMF Program. See Note 1.
Allowable Spread (ft) = 17.5 (gutter + shoulder + 1/2 lane).

50 Year Event:
Carry over from upstream inlet (cfs) = 0
{Tral Tc, hr.} i, in/hr. | Calc Tc, hr.
Tc = 11.4*%(LA.5)*(Kb*A.52)*(S*-.31)*(i*-.38) 0.33 4,65 0.11
' 0.167 6.4 0.10
Q50 (cfs) = CiA= 3.0 Use minimum Tc of 10 min. i=6.4

Spread, T (ft) = 15.3 SMF Program.
Allowable Spread (ft) = 23.5 (gutter + shoulder + 1 lane).

Inlet location determined by spread criteria for 10-yr. event..
Inlet size based on 50-yr. design storm: Q (cfs)= 3.0

Inlet Design

Flow Distribution at Depressed Inlet:

Depression = 1" Pavement Spread, Ts (ft) = 8.5
Sx1 = 38.9% See Note 7 Pavement x-slope (%) = 2.0
Sx2=3.7% Composite Ave. Pavement Flow, Qs (cfs) = 0.3 See Note 7
Sx = 3.4% Gutter Flow, Qw (cfs) = 2.8
Spread (ft) = 12 : : Eo=Qw/Q = 0.92



Job No. 00173 088 044 iNo.

HDR Engineering, Inc.

Computation

Project SR-51 Computed JPJ 12/20/95
Subject Pavement Drainage ’ Checked LSM

Task Ultimate Design Sub-basin No. SB426 Sheet 2 of 2

Grate Interception:

Grate Intercept., Qi = Q(Rf*Eo+Rs(1-Eo)) See Note 4
Rf=1.0 See Note 5
Velocity (ft/sec) = 2.1
Rs at 50% Efficiency = 0.08 See Note 6. At 50% efficiency, grate length =1.5".
Eo=0.92
Qi at 50% Efficiency (cfs)= 2.5 Calculated i
Qi at 50% Efficiency (cfs) = 2.1 SMF Program - Use

Inlet Bypass (cfs) = 0.9
Slotted Drain Calculations:

Slotted Drain Not Used.

Notes HEC 12 Software - SMF Engineering Corporation, Phoenix AZ.

Sub-basin area includes half of median. Assume future lanes will be added.
n/a

Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn 12, page 56.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 7, page 55.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 8, page 57.

Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 3, page 23.

Nooh~Ob=



Output Screen khkhhkkhkhkkhkhhhhhhhkkhkhkhkhhdrhhhkdrihdd PgUp PgDn Esc

Station : SB426

Catch Basin ID : 426

Type of Inlet : 2.2 Grated Inlet
Runoff Coefficient for Area-1 .90 P-1-7/8-4
Drainage Area-1 (acres) .00

Runoff Coefficient for Area-2 .00

Drainage Area-2 (acres) .00

Runoff Coefficient for Area-3 .00

Drainage Area-3 (acres) .00

Intensity (inch/hr) .70

Additional Runoff (cfs) .2

Longitudinal Grade (ft/ft) .0010

Slope-1 (ft/ft) .3333

Slope-2 (ft/ft) .0667

Slope-3 (ft/ft) .0200

Gutter Width (ft) .50

Depression=a (inch) .00

Width Depression (ft) .50

Area Grate (sq ft) .00

Length Perimeter Grate (£ft) .00

Length Grate (ft) .00 Sheet 1

.

WWOINVDHNOOOONPOOOOOO

lowby= 0.0 cfs Qrunoff 2.2 cfs ‘ Qtotal= 2.2 cfs Flowby dn= 0.5 cfs
int = 1.7 cfs Depth 0.38 ft Spread= 13.36 ft Velocity = 1.02 ft/s

Output Screen dkkkkkhhkhkhkhkhhhkhhkdhhkhkhhhkdkhhhk PgUp PgDn Esc

Station : SB426

Catch Basin ID : 426

Type of Inlet : 2.2 Grated Inlet

Runoff Coefficient for Area-1 .90 P-1-7/8-4

Drainage Area-1 (acres) .00

Runoff Coefficient for Area-2 .00

Drainage Area-2 (acres) .00

Runoff Coefficient for Area-3 .00

Drainage Area-3 (acres) .00

Intensity (inch/hr) .40

Additional Runoff (cfs) .0

Longitudinal Grade (ft/ft) .0010

Slope-1 (ft/ft) .3333

Slope-2 (ft/ft) .0667

Slope-3 (ft/ft) .0200

Gutter Width (ft) .50

Depression=a (inch) .00

Width Depression (ft) .50

Area Grate (sg ft) .00

Length Perimeter Grate (ft) .00

Length Grate (ft) : .00 Sheet 1
Flowby= 0.0 cfs Qrunoff 3.0 cfs Qtotal= 3.0 cfs Flowby dn= 0.9 cfs

'Qint = 2.1 cfs Depth 0.42 ft  Spread= 15.26 ft Velocity = 1.09 ft/s

WOINMNFEFNOOOOWARHROOOOOO




|Job No. 00173 088 044 u\lg.______
HDR Engineering, Inc.
Computation
Project SR-51 Computed JPJ 12/26/95
Subject - Pavement Drainage Checked LSM
Task Ultimate Design Sub-basin No. SB427 Sheet 1 of 2
Sub-basin Data:
Begin. Sta.=  426+00 S. Bound .
End Sta. = 284+40 S. Bound
Inlet Condition = Sag Location - 427+09
Kb = 0.02 Area
C= 0.90 Width Length Area (sf) | Area (ac)
Length, L (ft) = 175 = 0.0331 mi. 70.5 240 16,920 0.3884
Pvmnt. x-slope= 20 %
Ave. Slope, S = 0.1 % = 5.28 ft./mi. P1(10), 1 hr. = 1.65 in.
Slope at inlet = 0% P1(50), 1 hr. = 222 in.

Design Events:

10 Year Event:
Carry over from upstream inlets (cfs) = 0.9
Trial Tc, hr. ] i, in/hr. | Calc Tc, hr.
Te = 11.4*(LA.5)*(Kb*A.52)*(S"-.31)*(i*-.38) 0.33 3.4 0.10
0.167 4.7 0.09
Q10 (cfs) = CiA= 1.6 Use minimum Tc of 10 min. i=4.7
Q10 w/carryover (cfs) = 2.5
Spread, T {ft) = 10.4 SMF Program. See Note 1.
Allowable Spread (ft) = 17.5 (gutter + shoulder + 1/2 lane).
50 Year Event:
Carry over from upstream inlets (cfs) = 1.8
Trial T, hr.| i, infhr. | Calc T, hr.
Te = 11.4*(LA.5)*(Kb*A.52)*(S*-.31)*(i-.38) 0.33 4.65 0.09
0.167 6.4 0.08
Q50 (cfs) =CiA= 2.2
Q50 w/carry-over (cfs) = 4.0 Use minimum Tc of 10 min. i=6.4
Spread, T (ft) = 16.4 :
Allowable Spread (ft) = 23.5 (gutter + shoulder + 1 lane).

Inlet location determined by spread criteria for 50-yr. event..
Inlet size based on 50-yr. design storm: Q (cfs)= 4.0




[Job No. 00173 088 044 [No.
HDR Engineering, Inc.
Computation i
Project SR-51 Computed JPJ 12/20/95
Subject . Pavement Drainage Checked LSM
Task Ultimate Design Sub-basin No. SB427 Sheet 2 of 2
Grate Interception: Sag Location ’
Qi = Cw*P*d*M.5 See Note 3
Cw=3
Qi max. at 100% Efficiency (cfs) = 7.9 Calc. P(fty=9 Disregard curb side.

Qi at 50% Efficiency (cfs) = 4.0
Inlet Bypass (cfs) = 0.0

Slotted Drain Calculations:

Qi = 0.8*L*W*(2*g*d)*.5
Qi = 0.94*L*d".5

Siotted Drain Length, L (ftf) = 0.0
Approx. Depth, d (ft) = 0.44

Qi at 100% Efficiency (cfs) = 0.0

Qi at 50% Efficiency (cfs) = 0.0

d(f)=0.44
SMF Program - Use

See Note 5
See Note 6

Notes

n/a

o0 LN =

HEC 12 Software - SMF Engineering Corporation, Phoenix, AZ.
Sub-basin area includes half of median. Assume future lanes will be added.
Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn 17, page 69.

Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn. 23, page 80.
Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn. 24, page 80.



Output Screen

Station

Catch Basin ID

Type of Inlet

Runoff Coefficient for Area-1

Drainage Area-1 (acres) :

Runoff Coefficient for Area-2

Drainage Area-2 (acres) :

Runoff Coefficient for Area-3 :

Drainage Area-3 (acres)

Intensity (inch/hr)

Additional Runoff (cfs)

Longitudinal Grade (ft/ft)

Slope-1 (ft/ft)

Slope-2 (ft/ft)

Slope-3 (ft/ft)

Gutter Width (ft)

Depression=a (inch)

Width Depression (ft)

Area Grate (sq ft)

Length Perimeter Grate (ft)

Length Grate (ft)
0.0 cfs Qrunoff
2.5 cfs Depth

2.5 cfs
0.32 ft

lowby=
int =

Output Screen

Station

Catch Basin ID

Type of Inlet

Runoff Coefficient for Area-1

Drainage Area-1 (acres)

Runoff Coefficient for Area-2

Drainage Area-2 (acres)

Runoff Coefficient for Area-3

Drainage Area-3 (acres)

Intensity (inch/hr)

Additional Runoff (cfs)

Longitudinal Grade (ft/ft)

Slope-1 (ft/ft)

Slope-2 (ft/ft)

Slope-3 (ft/ft)

Gutter Width (ft)

Depression=a (inch)

Width Depression (ft)

Area Grate (sq ft)

Length Perimeter Grate (ft)

Length Grate (ft)
0.0 cfs Qrunoff
4.0 cfs Depth

4.0 cfs
0.44 ft

Flowby=

Irﬁnt =

LRSS LR ERE RS SRR ISR RS LS RS R

hhkhkkhkkhkdhhhkhkkkkhkhhkhkkdhhdrhkhthhkhhhk

PgUp PgDn Esc
SB427
427

2.2
.90
.00
.00
.00
.00
.00
.70
.5
.0000
.3333
.0667
.0200
.50
.00
.50
.00
.00
.00
Qtotal=
Spread=

Grated Inlet
P-1-7/8-4

WKO\INI—J[\JOOOOM.DF'OOOOOO

Sheet 1
2.5 cfs Flowby dn= 0.0 cfs
10.41 £t Velocity = 0.00 ft/s

PgUp PgDn Esc
SB427
427

2.2
.90
.00
.00
.00
.00
.00
.40
.0
.0000
.3333
.0667
.0200
.50
.00
.50
.00
.00
.00
Qtotal=
Spreads=

Grated Inlet
P-1-7/8-4

WOINDNPRFRPNOOOOKBRBANANODOOOOO

Sheet 1
4.0 cfs Flowby dn= 0.0 cfs
16.38 ft Velocity = 0.00 ft/s




|Job No. 00173 088 044 |No.
HDR Engineering, Inc.
Computation
Project SR-51 - Computed JPJ 12/26/95
Subject Pavement Drainage Checked LSM
Task Ultimate Design Sub-basin No. SB428 Sheet 1 of 2

Sub-basin Data:
Begin. Sta. = 428+40 S. Bound :

End Sta. 435+60 S. Bound - End Project
Inlet Condition = On Grade
Kb = 0.02 : Area
C= 0.90 Width Length Area (sf) | Area (ac)

Length, L (ft) = 791 = 0.1498 mi. 70.5 n/a 40,538 0.9306
Pvmnt. x-slope= 2.0 %

Ave. Slope, S = 1.0 % = 50.69 ft./mi. P1(10), 1 hr. = 1.65 in.

Slope at Inlet = 04 % P1(50), 1 hr. = 2.22 in,

Design Events:

10 Year Event: _
Carry over from upstream inlet (cfs) = 0
Trial Te, hr.{ i, in/hr. | Calc Tc, hr.
Te = 11.4%(LA.5)*(Kb**.52)*(S*-.31)*(i*-.38) 0.33 34 0.1
0.167 47 0.09
Q10 (cfs) = CiA= 3.9 Use minimum Tc of 10 min. i=4.7
Velocity (ft/sec) = 2.0
Spread, T (ft) = 12.7 SMF Program. See Note 1.
Allowable Spread (ft) = 17.5 (gutter + shoulder + 1/2 lane).
50 Year Event:
Trial Tc, hr.| i, in/hr. | Calc Tc, hr.
Tc = 11.4*(LA.5)*(Kb*A.52)*(S*-.31)*(i*-.38) 0.33 4.65 0.10
0.167 6.4 0.08
Q50 (cfs) = CiA= 5.4 Use minimum Tc of 10 min. i= 6.4

Velocity (ft/sec) = 2.1
Spread, T (ft) = 14.6 SMF Program
Allowable Spread (ft) = 23.5 (gutter + shoulder + 1 lane).

Inlet location determined by spread criteria for 10-yr. event (ultimate).
Inlet size Use 10-yr. Design Storm: Q (cfs)= 5.4




{JobNo. 00173 088 044 [No.

HDR Engineering, Inc.

Computation

Project SR-51 " Computed JPJ 12/20/95
Subject Pavement Drainage Checked LSM

Task Ultimate Design Sub-basin No. SB428 Sheet 2 of 2

Inlet Design

Flow Distribution at Depressed inlet:

Depression = 1" Pavement Spread, Ts (ft) = 8.0
Sx1 = 38.9% See Note 7 Pavement x-slope (%) = 2.0
Sx2 = 3.8% Composite Ave. Pavement Fiow, Qs (cfs) = 0.8 See Note 7
Sx = 3.5% Gutter Flow, Qw {cfs) = 4.6
Spread (ft) = 11.5 Eo=Qw/Q = 0.85

Grate Interception:

Grate Intercept., Qi = Q(Rf*Eo+Rs(1-Eo)) See Note 4
Rf=1.00 See Note 5
Rs at 50% Efficiency = 0.08 Grate Length = 1.5". See Note 6.
Eo=0.85
Qi at 50% Efficiency (cfs) = 4.0 Calculated
Qi at 50% Efficiency (cfs) = 3.6 SMF Program - Use

Inlet Bypass (cfs) = 1.8
Slotted Drain Calculations:

Se = Sx + SwEo See Note 8
Lt = KYQ".42)*(SA.3)*(1/(n*Se))*.6 See Note 9

a(in)=3
W (ft.)= 2.5 Length for total interception, Lt (ft) = 6.8
Sx (%)= 2.0 Lt at 67% Efficiency (ft) = 10.1
Sw (%)= 10 Length of Slotted Drain used (ft) = 5
Se (%) = 10.5 L/Lt= 0.50
Se (ft/ft) = 0.105 Slotted Drain Intercept. (cfs) = 0.9
n=0.016 Slotted Drain Bypass (cfs) = 0.9

Notes HEC 12 Software - SMF Engineering Corporation, Phoenix AZ.

Sub-basin area includes haif of median. Assume future lanes will be added.
n/a

Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn 12, page 56.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 7, page 55.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 8, page 57.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 3, page 23.
Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn 15, page 60.
Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn 16, page 60.
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Output Screen hkhhhkhkhkkkdhhkddhkhdkhhkhhdddrrhdrhhdhxd PgUp Pg—Dn Esc

Station : SB428

Catch Basin ID : 428

Type of Inlet : 2.2 Grated Inlet
Runoff Coefficient for Area-1 : .90 pP-1-7/8-4
Drainage Area-1 (acres) .00

Runoff Coefficient for Area-2 .00

Drainage Area-2 (acres) .00

Runoff Coefficient for Area-3 .00

Drainage Area-3 (acres) .00

Intensity (inch/hr) .70

Additional Runoff (cfs) .9

Longitudinal Grade (ft/ft) .0040

Slope-1 (ft/ft) .3333

Slope-2 (ft/ft) .0667

Slope-3 (ft/ft) .0200

Gutter wWidth (£ft) .50

Depression=a (inch) .00

Width Depression (ft) .50

Area Grate (sqg ft) .00

Length Perimeter Grate (ft) .00

Length Grate (ft) .00 Sheet 1

WOINVKFRENOODOOWPR OOODOOO

lowby= 0.0 cfs Qrunoff 3.9 cts Qtotal= 3.9 cfs Flowby dn= 1.0 cfs
int = 2.9 cfs Depth 0.37 ft Spread= 12.66 ft Velocity = 2.00 ft/s

Output Screen XX EXEEEEXET R R R R R R R RS R &0 B & 5 & PgUp PgDn Esc

Station : SB428

Catch Basin ID : 428

Type of Inlet : 2.2 Grated Inlet

Runoff Coefficient for Area-1 : 0.90 P-1-7/8-4

Drainage Area-1 (acres) : 0.00

Runoff Coefficient for Area-2 : 0.00

Drainage Area-2 (acres) : 0.00

Runoff Coefficient for Area-3 : 0.00

Drainage Area-3 (acres) : 0.00

Intensity (inch/hr) : 6.40

Additional Runoff (cfs) : 5.4

Longitudinal Grade (ft/ft) : 0.0040

Slope-1 (ft/ft) : 0.3333

Slope-2 (ft/ft) : 0.0667

Slope-3 (ft/ft) : 0.0200

Gutter Width (ft) : 2.50

Depression=a (inch) : 1.00

Width Depression (ft) : 2.50

Area Grate (sq ft) : 7.00

Length Perimeter Grate (ft) : 9.00

Length Grate (ft) : 3.00 Sheet 1
Flowby= 0.0 cfs Qrunoff= 5.4 cfs Qtotal= 5.4 cfs Flowby dn= 1.8 cfs

Pint = 3.6 cfs Depth = 0.41 ft Spread= 14.61 ft Velocity = 2.13 ft/s

G D D G G G5 G5 g EE G SN N BN GE EE e




00173 088 044

HDR Engineering, Inc.
Computation

Project SR-51

Subject Pavement Drainage

Task Uitimate Design Sub-basin No. BRA8

Sub-basin Data:
Begin. Sta. = 7+50 Ramp A
End Sta. = 10+00 Ramp A
Inlet Condition = Sag Location - 8+46.33
Kb = 0.02

Computed JPJ 12/26/95
Checked LSM
Sheet 1 of 2

Area

C= 0.90

Length Area (sf) | Area (ac)

Length, L (ft) = 270 0.051 mi.

0.1584

230 6,900

Pvmnt. x-slope= 3.0%
Ave. Slope, S = 1.4 %
Slope at Inlet = 0%

73.92 ft./mi.

1.65 in.
2.22 in.

P1(10), 1 hr.
P1(50), 1 hr.

Design Events:
Carry over from upstream inlet (cfs) = 0

10 Year Event:
Carry over from upstream iniet (cfs) = 0

Tc = 11.4%(LA 5)*(Kb*M.52)*(SA-.31)*(i*-.38)

Q10 (cfs) = CiA= 0.7

Q10 w/carry over (cfs) = 0.7
Spread, T (ft)= 2.0
Allowable Spread (ft) = 10

50 Year Event:
Carry over from upstream inlet (cfs) = 0.8

Tc = 11.4*(LA.5)*(Kb**.52)*(S"-.31)*(i"-.38)

Q50 (cfs) = CiA= 0.9

Q50 w/carry-over 1.7
Spread, T (ft) = 6.3
Allowable Spread (ft) = 10

SMF Program.

Use 50-yr. Design Storm:

SMF Program. See Note 1.

Trial Tc, hr.] i, inthr. | Calc Tc, hr.
0.33 3.4 0.06
0.167 4.7 0.06

Use minimum Tc of 10 min. i=4.7

Trial Te, hr.| i, in/hr. | Calc Tc, hr.

0.33 4.65 0.05

0.167 6.4 0.04

Use minimum Tcof 10 min. i=6.4

Q (cfs)= 1.7




JobNo. 00173 088 044 |No.

HDR Engineering, Inc.

Computation
Project SR-51 Computed JPJ 12/20/95
Subject Pavement Drainage Checked LSM
Task Ultimate Design Sub-basin No. BRAS Sheet 2 of 2
Grate Interception: Sag Location '
Qi = Cw*P*d*.5 See Note 3
Cw=3
Qi max. at 100% Efficiency (cfs) = 3.4 Calc. P(t)y=9 Disregard curb side.
Cale. d (ft) = 0.25
Qi at 50% Efficiency (cfs) = 1.7 SMF Program - Use
Inlet Bypass (cfs) = 0.0
Slotted Drain Calculations:
Qi = 0.8*L*W*(2*g*d)*.5 See Note 5
Qi=0.94*L*d".5 See Note 6
Slotted Drain Length, L (ft) = 0.0 Slotted Drain Not Used.

Approx. Depth, d (ft) = 0.25
Qi at 100% Efficiency (cfs) = 0.0
Qi at 50% Efficiency (cfs) = 0.0

Notes HEC 12 Software - SMF Engineering Corporation, Phoenix, AZ.

n/a

Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn 17, page 69.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 3, page 23.
Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn. 23, page 80.

Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn. 24, page 80.

Ok ON=



Output Screen dkkkhkhkkhkhhkhkhhhhhhhhhhhkhhhhhkk PgUp PgDhn Esc

Station : BRAS

Catch Basin ID : 8

Type of Inlet i 2.2 Grated Inlet

Runoff Coefficient for Area-1 : 0.90 P-1-7/8-4

Drainage Area-1 (acres) : 0.00

Runoff Coefficient for Area-2 : 0.00

Drainage Area-2 (acres) : 0.00

Runoff Coefficient for Area-3 : 0.00

Drainage Area-3 (acres) : 0.00

Intensity (inch/hr) : 4.70

Additional Runoff (cfs) : 0.7

Longitudinal Grade (ft/ft) : 0.0000

Slope-1 (ft/ft) : 0.3333

Slope-2 (ft/ft) : 0.0667

Slope-3 (ft/ft) : 0.0300

Gutter Width (ft) : 2.50

Depression=a (inch) : 1.00

Width Depression (ft) : 2.50

Area Grate (sg ft) : 7.00

Length Perimeter Grate (ft) : 9.00

Length Grate (ft) : 3.00 Sheet 1
Flowby= 0.0 cfs Qrunoff= 0.7 cfs Qtotal= 0.7 cfs Flowby dn= 0.0 cfs

lFint = 0.7 cfs Depth = 0.14 ft Spread= 2.08 ft Velocity = 0.00 ft/s

Output Screen EEE R E SRR E SRR R R LR R EEE R L ES &SRS S PgUp PgDn Esc

Station : BRAS

Catch Basin ID - : 8

Type of Inlet :

Runoff Coefficient for Area-1

Drainage Area-1 (acres)

Runoff Coefficient for Area-2

Drainage Area-2 (acres)

Runoff Coefficient for Area-3

Drainage Area-3 (acres)

Intensity (inch/hr)

Additional Runoff (cfs)

Longitudinal Grade (ft/ft)

Slope-1 (ft/ft)

Slope-2 (ft/ft)

Slope-3 (ft/ft)

Gutter Width (ft)

Depression=a (inch)

Width Depression (ft)

Area Grate (sq ft)

Length Perimeter Grate (£ft) .00

Length Grate (ft) : .00 Sheet 1

Flowby= 0.0 cfs Qrunoff= 1.7 cfs Qtotal= 1.7 cfs Flowby dn= 0.0 cfs

lQint = 1.7 cfs Depth = 0.25 ft Spread= 5.32 ft Velocity = 0.00 ft/s

.2 Grated Inlet
.90 P-1-7/8-4
.00

.00

.00

.00

.00

.40

.7

.0000

.3333

.0667

.0300

.50

.00

.50

.00
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|Job No. 00173 088 044 |No.
HDR Engineering, Inc.
Computation
Project SR-51 - Computed JPJ 12/26/95
Subject Pavement Drainage Checked LSM
Task Ultimate Design Sub-basin No. BRA10 Sheet 1 of 2
Sub-basin Data:
Begin. Sta. = 10+00 Ramp A )
End Sta. = Bell Road Bridge Deck
Inlet Condition = On Grade
Kb= 0.02 Area
C= 0.90 Width Length Area (sf) | Area (ac)
Length, L (ft) = 950 = 0.180 mi. Varies 950 61,000 1.40
Pvmnt. x-slope= 2.0 %
Ave, Slope, S = 2.0 % = 105.60 ft./mi. P1(10), 1 hr. = 1.65 in.
Slope at Inlet = 12 % P1(50), 1 hr. = 2.22 in.

Design Events:

10 Year Event:
Carry over from upstream inlet (cfs) = 0
Trial Te, hr.} i, in/hr. | Calc Tg, hr.
Tc = 11.4%(LA.5)*(Kb**.52)*(SA-.31)*(i"-.38) 0.33 34 0.09
0.167 4.7 0.08
Q10 (cfs)=CiA=5.9 Use minimum Tc of 10 min. i = 4.7

Q10 w/carry-over {cfs) = 5.9
Spread, T {ft) = 11.9 SMF Program. See Note 1. Spread at inlet reduced by slotted

Allowable Spread (ft) = 10 drain.

50 Year Event:
Carry over from upstream inlet (cfs) = 0

Trial Tc, hr. | i, in/hr. | Calc Tc, hr.
Tc = 11.4*(LA.5)*(Kb**.52)*(S*-.31)*(i*-.38) 0.33 4,65 0.08
Q50 (cfs) = CiA = 8.1 Use minimum Tc of 10 min. i = 6.4

Q50 w/carry-over 8.1
Spread, T (ft) = 13.7 SMF Program. Spread at inlet reduced by slotted drain.

Allowable Spread (ft) = 10

Inlet location determined by spread criteria for 50-yr. event..
Inlet size based on 50-yr. design storm: Q (cfs)= 8.1

Inlet Design

Flow Distribution at Depressed Inlet:

Depression = 1" _ Pavement Spread, Ts (ft)= 7.0
Sx1= 38.9% See Note 7 Pavement x-slope (%) = 2.0
Sx2=41% Composite Ave. Pavement Flow, Qs (cfs) = 0.95 See Note 7
Sx=3.7% Gutter Flow, Qw (cfs) = 7.2 '
Spread (it} = 10.5 Eo=Qw/Q= 0.88



lsob No. 00173 088 044 [No.

HDR Engineering, Inc.

Computation

Project SR-51 ' Computed JPJ 12/20/95
Subject Pavement Drainage Checked LSM

Task Ultimate Design Sub-basin No. BRA10 Sheet 2 of 2

Grate Interception:

Grate intercept., Qi = Q(Rf*Eo+Rs(1-Eo)) See Note 4
Rf=1.0 See Note 5
Velocity (f/sec) = 2.4
Rs at 50% Efficiency = 0.04 Grate Length = 1.5". See Note 6.
Eo=0.88
Qi at 50% Efficiency (cfs) = 6.3 Calculated -
Qi at 50% Efficiency (cfs) = 5.5 SMF Program - Use

Inlet Bypass (cfs) = 2.6
Slotted Drain Calculations:

Se = Sx + SwEo See Note 8
Lt = K*(Q*.42)(8".3)*(1/(n*Se))*.6 See Note 9

a(in.)=3
W (it.)= 2.5 Length for total interception, Lt (ft) = 34.6
Sx (%) =20 Lt at 67% Efficiency (ft) = 51.7
Sw (%) = 10 Length of Slotted Drain used (ft) = 35
Se (%)= 2.0 ULt= 0.68
Se (ft/ft) = 0.020 Slotted Drain Intercept. (cfs) = 1.8
n=0.016 Slotted Drain Bypass (cfs) = 0.8

Notes HEC 12 Software - SMF Engineering Corporation, Phoenix AZ.

n/a

n/a

Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn 12, page 56.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 7, page 55.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 8, page 57.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 3, page 23.
Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn. 15, page 60.
Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn. 16, page 60.
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Output Screen

Station
Catch Rasin ID
Type of Inlet
Runoff Coefficient for Area-1
Drainage Area-1 (acres)
Runoff Coefficient for Area-2
Drainage Area-2 (acres)
Runoff Coefficient for Area-3
Drainage Area-3 (acres)
Intensity (inch/hr)
Additional Runoff (cfs)
Longitudinal Grade (ft/ft)
Slope-1 (ft/ft)
Slope-2 (ft/ft)
Slope-3 (ft/ft)
Gutter Width (ft)
Depression=a (inch)
Width Depression (ft)
Area Grate (sqg ft)
Length Perimeter Grate
Length Grate (ft)

0.0 cfs Qrunoff

4.4 cfs Depth

(ft)

5.9 cfs
0.36 ft

Flowby=
int =

Output Screen

Station

Catch Basin ID

Type of Inlet

Runoff Coefficient for Area-1

Drainage Area-1 (acres)

Runoff Coefficient for Area-2

Drainage Area-2 (acres)

Runoff Coefficient for Area-3

Drainage Area-3 (acres)

Intensity (inch/hr)

Additional Runoff (cfs)

Longitudinal Grade (ft/ft)

Slope-1 (ft/ft)

Slope-2 (ft/ft)

Slope-3 (ft/ft)

Gutter Width (ft)

Depression=a {(inch)

Width Depression (ft)

Area Grate (sqg ft)

Length Perimeter Grate (ft)

Length Grate (ft)
0.0 cfs Qrunoff
5.5 cfs Depth

r
i
i
i
|
i
i
1

8.1 cfs
0.39 ft

Flowby=

lQint =

hkhkkhkhkkhkdkkhhkdhkhhhkdkhhkhhhrdddddhidx

BRA1O
10

.2
.90
.00
.00
.00
.00
.00
.70
.9
.0120
.3333
.0667
.0200
.50
.00
.50
.00
.00
.00
Qtotal=
Spread=

WOINDNHRHRNOODOOUMPOOODOOON

XX EEXTERETIEE RS S SRR L EE SR LR EEESEE R

BRA1O
10

.2
.90
.00
.00
.00
.00
.00
.40
.1
.0120
.3333
.0667
.0200
.50
.00
.50
.00
.00
.00
Qtotal=
Spread=

WOUOSNIDRHEMNMOOOODMAMANOOOOOON

PgUp PgDn Esc

Grated Inlet
p-1-7/8-4

Sheet 1
5.9 cfs Flowby dn= 1.5 cfs
11.91 ft Velocity = 3.36 ft/s

PgUp PgDn Esc

Grated Inlet
P-1-7/8-4

Sheet 1
8.1 cfs Flowby dn= 2.6 cfs
13.71 ft Velocity = 3.59 ft/s
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Filename: Squaw6/Sheet8
Notes
a. Design Q shown inclu
Inlet spacing has beer
It is assumed that inlet
paved. Spread criteric
¢. Minimum diameter for
GRD13 = Greenway R
e. Spread Criteria Used t
1. Allow:
2. 10-Ye
3. 50-Yeion.
4. Ramg

=3

e

l SR-51 *
Summary Table

' Pavement Inlets - Northbound M:

' Area by | Grate
Desig. Inlet Station Offset | Interiny. Elev. Notes

' NB338 338+00 69' RT. 1.7 1416.08 |  Begin Project - 322+00
NB345 345+00 69' RT. 5.1 1410.67

, NB349 |  349+00 69'RT. 29 1409.01

' NB351 351+00 69' RT. 1.5 1408.64
NB352 352+42.06 69'RT. 2.2 1408.57 Inlet at Sag Location
NB384 354+00 69' RT. 57 1408.66
NB356 356+00 69' RT. 33 1409.05

' NB360 360+50 93.07'RT. 9.1 1410.37
NB373 373+00 69' RT. 6.3 1408.53
NB375 375+25 69' RT. 1.6 . 1407.43

' NB376 376+60.73 69' RT. 1.6 1407.24 Inlet at Sag Location -
NB378 378+00 69' RT. 1.8 1410.96
NB381 381+00 69' RT. 6.6 1409.19

l NB390 390+00 69' RT. 1.5 142250
NB395 396+25 15' RT. 3.8 1429.19 | Super Changes D/S of Inlet
NB400 400+00 15' RT. 3.6 1432.07

' NB404 404+00 15'RT. 5.4 1434.25
NB410 410+00 81'RT. 5.1 1436.71 | Super Changes D/S of Inlet
NB426 426+00 69' RT. 42 1435.38

l NB427 427+09.09 69' RT. 1.8 1435.27 inlet at Sag Location
NB428 428+40 69'RT. 42 1435.43
GRD11 11+00 Ramp D 14'RT. 4.9 1423.91

' GRD13 § 13+29.47 Ramp D 14' RT. 1.5 1422.33 Inlet at Sag Location
GRD14 { 14+80RampD | 11.70'RT.| - 3.7 1423.10
BRB5 5+00 Ramp B 9.64'RT. 2.3 1435.96

. BRB6 6+85.91 Ramp B | 13.35'RT. 3.6 1435.12 Inlet at Sag Location
BRB10 10+00 Ramp B 14'RT. 6.5 1439.54

' BRD4 4+80 Ramp D 16'LT. 3.5 1460.22




00173 088 044

HDR Engineering, Inc.

Computation

Project  SR-51 . Computed  JPJ 12/26/95

Subject Pavement Drainage Checked LSM

Task Ultimate Design Sub-basin No. NB338 Sheet 1 of 2

Sub-basin Data:
Begin. Sta.=  322+00 N. Bound - Begin Project
End Sta. = 338+00 N. Bound
Inlet Condition = On Grade
Kb= 0.02 Area

C= 0.90 Length Area (sf) | Area(ac)

Length, L (ft) = 1671 = 0.3164 mi. 1600 112,800 2.590

Shidr. x-slope= 2.0 %
Ave. Slope, S = 0.72 % 38.02 ft./mi. P1(10), 1 hr. = 1.65 in.
Slope at Inlet = 0.72 % P1(50), 1 hr. 2.22 in.

Design Events:
Carry over from upstream inlet (cfs) = 0
10 Year Event:

Tc = 11.4*%(LA.5)*(Kb**.52)*(SA-.31)*(i*-.38) Trial Tc, hr.| i, infhr. | Calc Tc, hr.

0.33 3.4 0.17

Q10 (cfs) = CiA= 11.0 0.167 4.7 0.15

Use minimum Tcof 10 min. i = 4.7

Spread, T (ft) = 17.4 SMF Program. See Note 1.
Allowable Spread (ft) = 17.5 (gutter + shoulder +1/2 lane).

50 Year Event:

Trial Tc, hr.| i, in/hr. | Calc 1c, hr.

Te = 11.4*%(LA.5)*(Kb*A.52)*(S*-.31)*(i*-.38) 0.33 4.65 0.15

0.167 6.4 0.13

Q50 (cfs) = CiA = 14.9 Use minimum Tc of 10 min. i=6.4

Spread, T (ft) = 19.7 See Note 1
Allowable Spread (ft) = 23.5 (gutter + shouider + 1 lane).

Inlet location determined by spread criteria for 10 yr. event.
Inlet size based on 50-yr. design storm: Q (cfs)= 14.9

Inlet Design

Flow Distribution at Depressed Inlet:
Depression = 1" Pavement Spread, Ts (ft) = 13.5
Sx1= 38.9% See Note 7 Shoulder x-slope (%) = 2.0
Sx2 =3.1% Composite Ave. Pavement Flow, Qs (cfs) = 4.4 See Note 7
Sx=2.9% Gutter Flow, Qw (cfs) = 10.5
Spread (ft) = 17 Eo=Qw/Q=0.70
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Job No. 00173 088 044 |No.
HDR Engineering, Inc.
Computation
Project SR-51 Computed JPJ 12/20/95
Subject Pavement Drainage Checked LSM
Task Ultimate Design Sub-basin No. NB338 Sheet 2 of 2
Grate Interception:
Grate Intercept., Qi = Q(R*Eo+Rs(1-Eo)) See Note 4
Rf=1.0 See Note 5§
Velocity (ft/sec) = 3.5 See Note 1.

Rs at 50% Efficiency = 0.035
Eo=0.70
Qi at 50% Efficiency (cfs) = 7.5
Qi at 50% Efficiency (cfs) = 7.6
Inlet Bypass (cfs) = 7.3

Slotted Drain Calculations:

Se = Sx + SwEo
Lt = KMQA42)*(S".3)*(1/(n*Se))*.6

a(in)=3
W (ft.)= 2.5
Sx (%) = 2.0
Sw (%) = 10
Se (%) = 9.0

Se (ft/ft) = 0.090

n=0.016

See Note 6. With 50% clogging, grate length = 1.5".

Calculated - Approx.
SMF Program - Use

See Note 8
See Note 9

Length for total interception, Lt (ft) = 15.9

Lt at 67% Efficiency (ft) = 23.7
Length of Slotted Drain used (ft) = 20
LLt=0.84
Slotted Drain Intercept. (cfs) = 6.1
Slotted Drain Bypass (cfs) = 1.2

Notes

n/a

©ONOO A WN =

HEC 12 Software - SMF Engineering Corporation, Phoenix AZ.
Sub-basin area includes half of median. Assume future lanes will be added.

Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn 12, page 56.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 7, page 55.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 8, page 57.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 3, page 23.
Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn 15, page 60.
Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn 16, page 60.
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Qint

Flowby=
= 6.3 cfs

Output Screen

Flowby=

Qint = 7.6 cfs

Station
Catch Basin ID
Type of Inlet :
Runoff Coefficient for Area-1
Drainage Area-1 (acres)
Runoff Coefficient for Area-2
Drainage Area-2 (acres)
Runoff Coefficient for Area-3
Drainage Area-3 (acres)
Intensity (inch/hr)
Additional Runoff (cfs)
Longitudinal Grade (ft/ft)
Slope-1 (ft/ft)
Slope-2 (ft/ft)
Slope-3 (ft/ft)
Gutter Width (ft)
Depression=a {(inch)
Width Depression (£ft)
Area Grate (sqg ft)
Length Perimeter Grate (ft)
Length Grate (ft)

0.0 cfs Qrunoff= 11.0 cfs
Depth = 0.47 ft

Station
Catch Basin ID
Type of Inlet
Runoff Coefficient for Area-1
Drainage Area-1 (acres)
Runoff Coefficient for Area-2
Drainage Area-2 (acres)
Runoff Coefficient for Area-3
Drainage Area-3 (acres)
Intensity (inch/hr)
Additional Runoff (cfs)
Longitudinal Grade (ft/ft)
Slope-1 (ft/ft)
Slope-2 (ft/ft)
Slope-3 (ft/ft)
Gutter Width (ft)
Depression=a (inch)
Width Depression (ft)
Area Grate (sqg ft)
Length Perimeter Grate (ft)
Length Grate (ft)

0.0 cfs Qrunoff= 14.9 cfs
Depth = 0.51 ft

khkkhkhkhhkhhkhkhhkhkhkhhkdhkkhkhhhhhhdhkhhkkdhx

NB338
338
2.2 Grated Inlet
.90 P-1-7/8-4
.00
.00
.00
.00
.00
.70
.0
.0072
.3333
.0667
.0200
.50
.00
.50
.00
.00
.00 Sheet 1
Qtotal= 11.0 cfs Flowby dn= 4.7 cfs
Spread= 17.41 ft Velocity = 3.14 ft/s

WWOUWINHENMNOOOOKRAOOOOOO

PgUp PgDhn Esc
NB338
338

2.2 Grated Inlet

0.90 P-1-7/8-4

0.00

0.00

0.00

0.00

0.00

6.40

14.9

0.0072

0.3333

0.0667

0.0200

2.50

1.00

2.50

7.00

9.00

3.00 Sheet 1
Qtotal= 14.9 cfs Flowby dn= 7.3 cfs
Spread= 19.71 £t Velocity = 3.37 ft/s




00173 088 044

HDR Engineering, Inc.
Computation
Project SR-51 Computed JPJ  12/26/95

Subject Pavement Drainage Checked LSM
Task Ultimate Design Sub-basin No. NB345 Sheet 1 of 2

Sub-basin Data:
Begin. Sta. =  338+00 N. Bound
End Sta. =  345+00 N. Bound
Inlet Condition = On Grade
Kb = 0.02 Area
C= 0.90 Length Area (sf) | Area (ac)
Length, L (ft) = 771 0.1459 mi. 700 49,350 1.1329
Shidr. x-slope= 40 %
Ave. Slope, S = 0.71 % 37.49 ft./mi. P1(10), 1 hr. 1.65.in.
Slope at inlet = 0.54 % P1(50), 1 hr. 2.22 in.

Design Events:

10 Year Event: Carry over from upstream inlet (cfs) = 0

Te = 11.4*%(LA.5)*(Kb*A.52)*(S*-.31)*(i*-.38) Trial Tc, hr.| i, in/hr. | Calc Tc, hr.
0.33 3.4 0.12

Q10 (cfs) = CiA= 4.8 0.167 4.7 0.10
Use minimum Tc of 10 min. i= 4.7

Spread, T (ft) = 8.5 SMF Program. See Note1.
Allowable Spread (ft) = 10.8 See Note 3.

50 Year Event:

Carry over from upstream inlet (cfs) = 1.2

Trial Te, hr. | i, invhr. | Calc Tc, hr.
Tc = 11.4%(LA.5)*(Kb*A.52)%(8"-.31)*(i*-.38) 0.33 4,65 0.10
0.167 6.4 0.09
Q50 (cfs) =CiA=6.5 Use minimum Tc of 10 min. i=6.4
Q50 w/carry-over (cfs) = 7.7
Spread, T (ft) = 104 See Note 1.
Allowable Spread (ft) = 10.8 See Note 3.

Inlet location determined by spread criteria for 50 yr. event.
Inlet size based on 50-yr. design storm: Q (cfs)= 7.7

Inlet Design

Flow Distribution at Depressed Inlet:
Depression = 1" Pavement Spread, Ts (ft) = 6.5
Sx1 = 38.9% See Note 7 Shoulder x-slope (%) = 4.0
Sx2 = 5.7% Composite Ave. Pavement Flow Qs (cfs) = 1.9 See Note 7
Sx = 5.0% Gutter Flow, Qw (cfs) = 6.8
Spread (ft) = 10 Eo=Qw/Q = 0.75
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[Job No. 00173 088 044 [No.
HDR Engineering, Inc. .
Computation
Project SR-61 _ , Computed JPJ 12/20/95
Subject Pavement Drainage Checked LSM
Task Ultimate Design Sub-basin No. NB345 Sheet 2 of 2
Grate Interception:
Grate Intercept., Qi = Q(Rf*Eo+Rs(1-Eo0)) See Note 4.
Rf=1.0 See Note 5
Velocity (ft/sec) = 3.0 See Note 1.
Rs at 50% Efficiency = 0.09 See Note 6. With 50% clogging, grate length = 1.5".
Eo=0.75 -
Qi at 50% Efficiency (cfs) = 4.5 Calculated.
Qi at 50% Efficiency (cfs) = 5.6 SMF Program - Use

Inlet Bypass (cfs) = 2.1
Slotted Drain Calculations:

Slotted Drain Not Used.

Notes HEC 12 Software - SMF Engineering Corporation, Phoenix AZ.

Sub-basin area includes halif of median. Assume future lanes will be added.
Allowable spread limited by depth of flow not exceeding height of curb.
Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn 12, page 56.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 7, page 55.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 8, page 57.

Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 3, page 23.

NO OO A LN~
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Station , : NB345

Catch Basin ID : 345

Type of Inlet : 2.2 Grated Inlet

Runoff Coefficient for Area-1 : 0.90 P-1-7/8-4

Drainage Area-1 (acres) : 0.00

Runoff Coefficient for Area-2 : 0.00

Drainage Area-2 (acres) : 0.00

Runoff Coefficient for Area-3 : 0.00

Drainage Area-3 (acres) : 0.00

Intensity (inch/hr) : 4.70

Additional Runoff (cfs) : 4.8

Longitudinal Grade (ft/ft) : 0.0054

Slope-1 (ft/ft) : 0.3333

Slope-2 (ft/ft) : 0.0667

Slope-3 (ft/ft) : 0.0400

Gutter Width (ft) : 2.50

Depression=a (inch) : 1.00

Width Depression (ft) : 2.50

Area Grate (sqg ft) : 7.00

Length Perimeter Grate (ft) : 9.00

Length Grate (ft) : 3.00 Sheet 1
Flowby= 0.0 cfs Qrunoff= 4.8 cfs Qtotal= 4.8 cfs Flowby dn= 0.9 cfs
i = 3.9 cfs Depth = 0.41 ft Spread= 8.53 ft Velocity = 2.68 ft/s

Output Screen IZEE RS EEEEESE SRR EEEE SRR R R S &SRR PgUp PgDn Esc

Station : NB345

Catch Basin ID : 345

Type of Inlet s 2.2 Grated Inlet

Runoff Coefficient for Area-1 : .90 P-1-7/8-4

Drainage Area-1 (acres) .00

Runcoff Coefficient for Area-2 .00

Drainage Area-2 (acres) .00

Runoff Coefficient for Area-3 .00

Drainage Area-3 (acres) .00

Intensity (inch/hr) .40

Additional Runoff (cfs) .7

Longitudinal Grade (ft/ft) .0054

Slope-1 (ft/ft) .3333

Slope-2 (ft/ft) .0667

Slope-3 (ft/ft) .0400

Gutter Width (ft) .50

Depression=a (inch) .00

Width Depression (ft) .50

Area Grate (sq ft) .00

Length Perimeter Grate (ft) .00

Length Grate (ft) : .00 Sheet 1

Flowby= 0.0 cfs Qrunoff= 7.7 cfs Qtotal= 7.7 cfs Flowby dn= 2.1 cfs

'Qint = 5.6 cfs Depth = 0.48 ft Spread= 10.36 ft Velocity = 2.99 ft/s

WONNEFEFMNMOOOONANANODOOOOO




00173 088 044

HDR Engineering, Inc.

Computation

Project

SR-51

Computed

JPJ

12/26/95

Subject

Pavement Drainage

Checked

LSM

Task

Ultimate Design Sub-basin No. NB349

Sheet

1

of 2

Sub-basin Data:
Begin. Sta. =

End Sta.
Inlet Condition =
Kb =
C=
Length, L (ft) =
Shidr. x-slope=
Ave. Slope, S =
Slope at Inlet =

346+00 N. Bound

349+00 N. Bound
On Grade
0.02

Area

0.90 Length

Area (sf)

Area (ac)

400

471 = 0.0891 mi.

28,200

0.6474

4.0 %
0.40 %
0.256 %

21.12 ft./mi.
P1(50), 1 hr.

P1(10), 1 hr. =

1.65 in.
2.22 in.

Design Events:

10 Year Event:

Q10 (cfs) = CiA= 2.7

Carry over from upstream inlet (cfs) = 0.9

Trial Tc, hr.

i, infhr.

Calc Tc, hr.

Te = 11.4%(LA.5)*(Kb*A.52)*(S-.31)*(i*-.38) 0.33

3.4

0.11

0.167

4.7

0.10

Use minimum Tcof 10 min. i =4.7

Q10 (cfs) w/ carry over = 3.6

Spread, T (ft) = 8.9
Allowable Spread (ft) = 10.8

50 Year Event:

Q50 (cfs) = CiA= 3.7

SMF Program. See Note 1.
See Note 3

Carry over from upstream inlet (cfs) = 2.1

Trial Tc, hr.

i, infhr.

Calc Tc, hr.

Te = 11.4%(LA 5)*(Kb*A 52)*(SA-.31)*(i-.38) 0.33

4.65

0.10

0.167

6.4

0.09

Use minimum Tc of 10 min. i = 6.4

Q50 wicarry-over (cfs) = 5.8

Spread, T (ft) = 10.8
Allowable Spread (ft) = 10.8

See Note 1
See Note 3.

Iniet location determined by spread criteria for 50 yr. event.
Inlet size based on §0-yr. design storm: Q (cfs)= 5.8




HDR Engineering, Inc.

Job No. 00173 088 044 |No.

Computation

Project SR-51 Computed JPJ 12/20/95
Subject Pavement Drainage Checked LSM

Task Ultimate Design Sub-basin No. NB349 Sheet 2 of 2
Inlet Design

Flow Distribution at Depressed Inlet:
Depression = 1"
Sx1 = 38.9% See Note 7

Sx2 = 5.8% Composite Ave.

Sx = 5.0%
Spread (ft) = 10

Grate Interception:
Grate Intercept., Qi = Q(Rf*Eo+Rs(1-Eo))

Rf= 1.0
Velocity (ft/sec) = 2.1
Rs at 50% Efficiency = 0.14
Eo=0.79
Qi at 50% Efficiency (cfs) = 3.8
Qi at 50% Efficiency (cfs) = 4.2
Inlet Bypass (cfs) = 1.6

Slotted Drain Calculations:

Pavement Spread, Ts (ft) = 6.5
Shidr. x-slope (%) = 4.0
Pavement Flow, Qs (cfs) = 1.2 See Note 7
Gutter Flow, Qw (cfs) = 4.6
Eo=Qw/Q=0.79

See Note 4

See Note 5
SMF Program.
See Note 6. With 50% clogging, grate length = 1.5".

Calculated
SMF Program - Use

Se = Sx + SwEo See Note 8
See Note 9
a(in)=3 )
W (ft)= 2.5 Length for total interception, Lt (ft) = 5.2
Sx (%)= 4.0 Lt at67% Efficiency (ft) = 7.7
Sw (%)= 10 Length of Slotted Drain used (ft) = 6

Se (%) = 11.9
Se (f/ft) = 0.119
n=0.016

LLt=0.65
Slotted Drain Intercept. (cfs) = 1.0
Slotted Drain Bypass (cfs) = 0.6

Notes

©CENOGORELNS

HEC 12 Software - SMF Engineering Corporation, Phoenix AZ.

Sub-basin area includes half of median. Assume future lanes will be added.
Allowable spread not limited by depth of flow not exceeding height of curb.
Reference FHA, Drainage of Highway Pavements, HEC 12, Egn 12, page 56.
Reference FHA, Drainage of Highway Pavements, HEC .12, Chart 7, page 55.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 8, page 57.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 3, page 23.
Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn 15, page 60.
Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn 16, page 60.




Output Screen

Station

Catch Basin ID

Type of Inlet

Runoff Coefficient for Area-1

Drainage Area-1 (acres)

Runoff Coefficient for Area-2

Drainage Area-2 (acres)

Runoff Coefficient for Area-3

Drainage Area-3 (acres)

Intensity (inch/hr)

Additional Runoff (cfs)

Longitudinal Grade (ft/ft)

Slope-1 (ft/ft)

Slope-2 (ft/ft)

Slope-3 (ft/ft)

Gutter Width (ft)

Depression=a (inch)

Width Depression (£ft)

Area Grate (sg ft)

Length Perimeter Grate (ft)

Length Grate (ft)
Flowby= 0.0 cfs Qrunoff=
int = 2.9 cfs Depth =

3.6 cfs
0.42 ft

Output Screen

Station

Catch Basin ID

Type of Inlet

Runoff Coefficient for Area-1

Drainage Area-1 (acres)

Runoff Coefficient for Area-2

Drainage Area-2 (acres)

Runoff Coefficient for Area-3

Drainage Area-3 (acres)

Intensity (inch/hr)

Additional Runoff (cfs)

Longitudinal Grade (ft/ft)

Slope-1 (ft/ft)

Slope-2 (ft/ft)

Slope-3 (ft/ft)

Gutter Width (ft)

Depression=a (inch)

Width Depression (ft)

Area Grate (sq ft)

Length Perimeter Grate (ft)

Length Grate (ft)
0.0 cfs Qrunoff=
4.2 cfs Depth =

¥
I
i
i
I
1
I
!

5.8 cfs
0.50 ft

Flowby=
Qint =

dkhkhkhkkhkhkdhhkhkhkddhkhkkhrhhdhhhkhkhhddk

NB349
349

2.2
.90
.00
.00
.00
.00
.00
.70
.6
.0025
.3333
.0667
.0400
.50
.00
.50
.00
.00
.00
Qtotal=
Spread=

WOUOINVMHRHEMNMOOOOWROOOOOO

khkhkhkkhhhhkhhhhkhhhhhhhhkhkkkhkhkhkhhdhhd

NB349
349

2.2
.90
.00
.00
.00
.00
.00
.40
.8
.0025
.3333
.0667
.0400
.50
.00
.50
.00
.00
.00
Qtotal=
Spread=

WOUINHFHFNMNOOOOUINOOOOOO

PgUp PgDn Esc

Grated Inlet
P-1-7/8-4

Sheet 1
3.6 cfs Flowby dn= 0.7 cfs
8.88 ft Velocity = 1.87 ft/s

PgUp PgDn Esc

Grated Inlet
P-1-7/8-4

Sheet 1
5.8 cfs Flowby dn= 1.6 cfs
10.78 ft Velocity = 2.09 ft/s
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00173 088 044

HDR Engineering, Inc.
Computation
Project SR-51 : Computed JPJ 12/26/95

Subject Pavement Drainage Checked LSM
Task Ultimate Design Sub-basin No. NB351 Sheet 1 of 2

Sub-basin Data:
Begin. Sta. =  349+00 N. Bound
End Sta.= 351+00 N. Bound
Inlet Condition = On Grade
Kb= 0.02 Area
C= 0.90 Length Area (sf) | Area (ac)
Length, L (ft) = 271 0.0512 mi. 200 14,100 0.3237
Shidr. x-slope= 4.0 %
Ave. Slope, S = 0.25 % 13.20 ft./mi. P1(10), 1 hr. 1.65 in.
Slope at Inlet = 0.1 % P1(50), 1 hr. = 2.22 in.

Design Events:

10 Year Event:
Carry over from upstream inlet {cfs) = 0.1

Trial Tc, hr.| i, in/hr. { Calc Tc, hr.
Tc = 11.4%(LA.5)*(Kb**.52)*(S"-.31)*(i*-.38) 0.33 3.4 0.10
0.167 4.7 0.08

Q10 (cfs)=CiA=14 Use minimum Tcof 10 min. i=4.7
Q10 (cfs) w/ carry over= 1.5

Spread, T (ft)= 7.5 SMF Program. See Note 1.
Allowable Spread (it) = 10.8 See Note 3

50 Year Event:
Carry over from upstream inlet (cfs) = 0.6

Trial Tc, hr.| i, in/hr. | Calc Tg, hr.
Te = 11.4*(LA.5)*(Kb**.52)*(S-.31)*(i*-.38) 0.33 4.65 0.08
0.167 6.4 0.07

Q50 (cfs) = CiA= 1.9 : Use minimum Tc of 10 min. i= 6.4
Q50 wicarry-over (cfs) = 2.5

Spread, T (ft) = 9.2 See Note 1
Allowable Spread (ft) = 10.8 See Note 3.

Inlet location determined by spread criteria for 50 yr. event.
Inlet size based on 50-yr. design storm: Q (cfs)= 2.5




HDR Engineering, Inc.

|Job No. 00173 088 044 [No.

Computation
|Project SR-51 Computed  JPJ  12/20/95
Subject Pavement Drainage _ Checked LSM
Task Ultimate Design Sub-basin No. NB351 Sheet 2 of 2
Inlet Design

Flow Distribution at Depressed Inlet:
Depression = 1"
Sx1 = 38.9% See Note 7

Sx2 =6.0% Composite Ave.

Sx=52%
Spread (ft) = 8.5

Grate Interception:
Grate Intercept., Qi = Q(Rf*Eo+Rs(1-E0))

Rf=1.0
Velocity (fi/sec) = 1.2
Rs at 50% Efficiency = 0.30
Eo=0.84
Qi at 50% Efficiency (cfs) = 1.9
Qi at 50% Efficiency (cfs) = 2.1
inlet Bypass (cfs) = 0.4

Slotted Drain Calculations:

Slotted Drain Not Used.

Pavement Spread, Ts (ft) = 5.0
Shidr. x-slope (%) = 4.0
Pavement Flow, Qs (cfs) = 0.4 See Note 7
Gutter Flow, Qw (cfs) = 2.1
Eo=Qw/Q=0.84

See Note 4

See Note 5
See Note 1.
See Note 6. With 50% clogging, grate length = 1.5'".

Calculated
SMF Program - Use

Notes

NOO LN

HEC 12 Software - SMF Engineering Corporation, Phoenix AZ.

Sub-basin area includes half of median. Assume future lanes will be added.
Allowable spread not limited by depth of flow not exceeding height of curb.
Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn 12, page 56.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 7, page 55.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 8, page 57.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 3, page 23.
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Station : NB351
Catch Basin ID : 351 '
Type of Inlet : 2.2 Grated Inlet
Runoff Coefficient for Area-1 : .90 P-1-7/8-4
Drainage Area-1 (acres) .00
Runoff Coefficient for Area-2 .00
Drainage Area-2 (acres) .00
Runoff Coefficient for Area-3 .00
Drainage Area-3 (acres) .00
Intensity (inch/hr) .70
Additional Runoff (cfs) .5
Longitudinal Grade (ft/ft) .0010
Slope-1 (ft/ft) .3333
Slope-2 (ft/ft) .0667
Slope-3 (ft/ft) .0400
Gutter Width (ft) .50
Depression=a (inch) .00
Width Depression (ft) .50
Area Grate (sq ft) - .00
Length Perimeter Grate (ft) .00
Length Grate (ft) : .00 Sheet 1
Flowby= 0.0 cfs Qrunoff= 1.5 cfs Ototal= 1.5 cfs Flowby dn= 0.1 cfs
int =: 1.4 cfs Depth = 0.37 ft Spread= 7.46 ft Velocity = 1.08 £t/s

WOIdMNMRPNOOOOHRPOODOOOO

Output Screen ******************************** PgUp PgDn Esc

Station : NB351
Catch Basin ID : 351
Type of Inlet 2.2 Grated Inlet
Runoff Coefficient for Area-1 .90 P-1-7/8-4
Drainage Area-1 (acres) .00
Runoff Coefficient for Area-2 .00
Drainage Area-2 (acres) .00
Runoff Coefficient for Area-3 .00
Drainage Area-3 (acres) .00
Intensity (inch/hr) .40
Additional Runoff (cfs) .5
Longitudinal Grade (ft/ft) .0010
Slope-1 (ft/ft) .3333
Slope-2 (ft/ft) .0667
Slope-3 (ft/ft) .0400
Gutter Width (ft) .50
Depression=a (inch) .00
Width Depression (ft) .50
Area Grate (sq ft) .00
Length Perimeter Grate (ft) .00
Length Grate (ft) : .00 Sheet 1
Flowby= 0.0 cfs Qrunoff= 2.5 cfs Qtotal= 2.5 cfs Flowby dn= 0.4 cfs
lQint = 2.1 cfs Depth = 0.44 ft Spread= 9.23 ft Velocity = 1.21 ft/s

¥
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i
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Job No. 00173 088 044 |No.
HDR Engineering, Inc.
Computation
Project SR-51 Computed JPJ 12/26/95
Subject Pavement Drainage Checked LSM
Task Interim Design Sub-basin No. NB352 Sheet 1 of 2
Sub-basin Data: : :
Begin. Sta. =  351+00 N. Bound
End Sta. =  354+00 N. Bound
Inlet Condition = Sag Location - 352+42
Kb = 0.02 Area
C= 0.90 Width Length Area (sf) | Area (ac)
Length, L (ft) = 175 = 0.0331 mi. 70.5 300 21,150 0.4855
Shidr. x-slope= 40 %
Ave. Slope, S= 0.1% = 5.28 ft./mi. P1(10), 1 hr. = 1.65in.
Slope at inlet = 0% P1(50), 1 hr. = 2.22 in.
Design Events:
10 Year Event; Carry over from upstream inlets (cfs) = 0.3
Trial Tc, hr.{ i, in/hr. | Calc Tc, hr.
Tc = 11.4*(LA.5)*(Kb*A 52)*(S4-.31)*(i*-.38) 0.33 3.4 0.10
Q10 (cfs) = CiA = 2.1 0.167 47 0.09
Q10 w/carry-over (cfs) = 2.4 Use minimum Tc of 10 min. i=4.7
Velocity (ft/sec) = 0.0
Spread, T (ft) = 6.3 SMF Program - See Note 1
Allowable Spread (ft) = 10.8 See Note 3.
50 Year Event:
Carry over from upstream inlets (cfs) = 1.0
Trial Tc, hr.] i, in/hr. | Calc Tc, hr.
Tc = 11.4*(LA.5)*(Kb*A.52)*(S*-.31)*(i*-.38) 0.33 4.65 0.09
0.167 6.4 0.08
Q50 (cfs) = CiA= 2.8 Use minimum Tc of 10 min.i=6.4

Q50 wicarry over (cfs) = 3.8
Velocity (ft/sec) = 0.0
Spread, T (ft) = 9.1 SMF Program
Allowable Spread (ft) = 10.8 See Note 3.

Inlet location determined by spread criteria for 50 yr. event.
Inlet size based on 50-yr. design storm: Q (cfs)= 3.8




JobNo. 00173 088 044 |No.

HDR Engineering, Inc.

Computation
Project SR-51 | Computed JPJ 12/20/95
Subject Pavement Drainage Checked LSM
Task Interim Design Sub-basin No. NB352 Sheet 2 of 2
Grate Interception: Sag Location
Qi = Cw*P*d*.5 See Note 4
Cw=3
Qi max. at 100% Efficiency (cfs) = 7.61 P@)=29 Disregard curb side.
d (ft) = 0.43
Qi at 50% Efficiency (cfs) = 3.8 SMF Program - Use.

Inlet Bypass (cfs) = 0.0
Slotted Drain Calculations:

Qi = 0.8*"L*"W*(2*g*d)*.5 See Note §
Qi=0.94*1.*d"5 See Note 6

Slotted Drain Length, L (ft)= 0
Approx. Depth, d (it) = 0.43
Qi at 100% Efficiency (cfs) = 0.0
Qi at 50% Efficiency (cfs) = 0.0

Notes HEC 12 Software - SMF Engineering Corporation, Phoeniz, AZ..

Sub-basin area includes half of median. Assume future lanes will be added.

Allowable spread limited by depth of flow not exceeding height of curb for 10- yr. event.
Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn 17, page 69.
Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn. 24, page 80.
Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn. 23, page 80.

Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 3, page 23.

N~
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Station : NB352

Catch Basin ID : 352

Type of Inlet : 2.2 Grated Inlet

Runoff Coefficient for Area-1 : .90 pP-1-7/8-4

Drainage Area-1 (acres) .00

Runoff Coefficient for Area-2 .00

Drainage Area-2 (acres) .00

Runoff Coefficient for Area-3 .00

Drainage Area-3 (acres) .00

Intensity (inch/hr) .70

Additional Runoff (cfs) .4

Longitudinal Grade (Et/ft) .0000

Slope-1 (ft/ft) .3333

Slope-2 (ft/ft) .0667

Slope-3 (ft/ft) .0400

Gutter Width (ft) .50

Depression=a (inch) .00

Width Depression (ft) .50

Area Grate (sqg ft) .00

Length Perimeter Grate (ft) .00

Length Grate (ft) : .00 Sheet 1
= 0.0 cfs Qrunoff= 2.4 cfs Qtotal= 2.4 cfs Flowby dn= 0.0 cts
int = 2.4 cfs Depth = 0.32 ft Spread= 6.24 ft Velocity = 0.00 ft/s
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Output Screen kkkhkdkkkhkhkhhhkdhhkhhhohkhdhrdrrdkhk PgUp PgDbn Esc

Station : NB352

Catch Basin ID : 352

Type of Inlet : 2.2 Grated Inlet

Runoff Coefficient for Area-1 : .90 pP-1-7/8-4

Drainage Area-1 (acres) .00

Runoff Coefficient for Area-2 .00

Drainage Area-2 (acres) .00

Runoff Coefficient for Area-3 .00

Drainage Area-3 (acres) .00

Intensity (inch/hr) .40

Additional Runoff (cfs) .8

Longitudinal Grade (ft/ft) .0000

Slope-1 (ft/ft) .3333

Slope-2 (ft/ft) .0667

Slope-3 (ft/ft) .0400

Gutter Width (ft) .50

Depression=a (inch) .00

Width Depression (ft) .50

Area Grate (sq ft) .00

Length Perimeter Grate (ft) .00

Length Grate (ft) : .00 Sheet 1
lowby= 0.0 cfs Qrunoff 3.8 cfs Qtotal= 3.8 cfs Flowby dn= 0.0 cfs
int = 3.8 cfs Depth 0.43 ft Spread= 9.07 ft Velocity = 0.00 ft/s
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|Job No. 00173 088 044 |No.
HDR Engineering, Inc.
Computation
Project SR-51 Computed JPJ 12/26/95
Subject Pavement Drainage Checked LSM
Task Ultimate Design Sub-basin No. NB354 Sheet 1 of 2
Sub-basin Data:
Begin. Sta. = 356+00 N. Bound :
End Sta. =  354+00 N. Bound
Inlet Condition = On Grade
Kb = 0.02 Area
' C= 0.90 Width Length Area (sf) | Area (ac)
Length, L (ft) = 271 = 0.0512 mi. 70.5 200 14,100 0.32
Shldr. x-slope= 4.0 %
Ave, Slope, S = 0.25 % = 13.20 ft./mi. P1(10),1hr. = 1.65 in.
Slope at Inlet = 0.1 % P1(50), 1 hr. = 2.22 in.

Design Events:

10 Year Event:
Carry over from upstream inlet (cfs) = 0.5
Trial T, hr.| i, in/hr. | Calc Te, hr.

Tc = 11.4%(LA.5)*(Kb*A.52)*(S"-.31)*(i*-.38) 0.33 3.4 0.10

Q10 (cfs) =CiA= 1.4 0.167 4.7 0.08

Q10 w/ carry-over (cfs) = 1.9 Use minimum Tc of 10 min. i = 4.7
Velocity (ft/sec) = 1.1

Spread, T (ft) = 8.2 SMF Program - See Note 1.

Allowable Spread (ft) = 10.8 See Note 3.

50 Year Event:
Carry over from upstream inlet (cfs) = 1.2
Trial Tc, hr.{ i, infhr. | Calc Tc, hr.
- Te = 11.4*(LA.5)*(Kb*A.52)*(S-.31)*(i*-.38) 0.33 4.65 0.08
0.167 6.4 0.07
Q50 (cfs) =CiA= 1.9 Use minimum Tc of 10 min. i = 6.4

Q50 wi/ carry-over (cfs) = 3.1
Velocity (ft/sec) = 1.3
Spread, T (ft) = 10.1 SMF Program
Allowable Spread (ft) = 10.8 - See Note 3.

Inlet location determined by spread criteria for 10 yr. event.
Inlet size based on 50-yr. design storm: Q (cfs)= 3.1




Job No. 00173 088 044 [No.
HDR Engineering, Inc.
Computation
Project SR-51 Computed JPJ 12/20/95
Subject Pavement Drainage Checked LSM
Task Ultimate Design Sub-basin No. NB354 Sheet 2 of 2
Inlet Design
Flow Distribution at Depressed Inlet:
Depression = 1" Pavement Spread, Ts (ft) = 6.0
Sx1 = 38.9% See Note 7 Shldr. x-slope (%) = 4.0
Sx2 =5.8% Composite Ave. Pavement Flow, Qs (cfs) = 0.6 See Note 7
Sx = 5.0% Gutter Flow, Qw (cfs) = 2.5

Spread (ft) = 9.5
Grate Interception:
Grate Intercept., Qi = Q(Rf*Eo+Rs(1-Eo))

Rf=1.0
Rs at 50% Efficiency = 0.30

Eo=Qw/Q= 0.82

See Note 4

See Note 5
Grate Length = 1.5'. See Note 6.

Velocity (ft/sec) = 1.3
Eo=0.82

Qi at 50% Efficiency (cfs) = 2.2

Qi at 50% Efficiency (cfs) = 2.5

Inlet Bypass (cfs) = 0.6

Calculated
SMF Program - Use

Slotted Drain Calculations:

Slotted Drain Not Used.

Notes HEC 12 Software - SMF Engineering Corporation, Phoenix AZ.
Sub-basin area includes haif of median. Assume future lanes will be added.

Allowable spread not limited by depth of flow not exceeding height of curb.

NOORON=

Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn 12, page 56.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 7, page 55.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 8, page 57.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 3, page 23.



Output Screen

Station

Catch Basin ID

Type of Inlet e

Runoff Coefficient for Area-1 :

Drainage Area-1 (acres)

Runoff Coefficient for Area-2

Drainage Area-2 (acres)

Runoff Coefficient for Area-3

Drainage Area-3 (acres)

Intensity (inch/hr)

Additional Runoff (cfs)

Longitudinal Grade (ft/ft)

Slope-1 (ft/ft)

Slope-2 (ft/ft)

Slope-3 (ft/ft)

Gutter Width (ft)

Depression=a (inch)

Width Depression (ft)

Area Grate (sq ft)

Length Perimeter Grate (ft)

Length Grate (ft)
0.0 cfs Qrunoff=
1.7 cfs Depth =

1.9 cfs

7lowby=
p i 0.40 ft

int =

-

Output Screen

Station

Catch Basin ID

Type of Inlet

Runoff Coefficient for Area-1

Drainage Area-1 (acres)

Runoff Coefficient for Area-2

Drainage Area-2 {acres)

Runoff Coefficient for Area-3

Drainage Area-3 (acres)

Intensity {(inch/hr)

Additional Runoff (cfs)

Longitudinal Grade (ft/ft)

Slope-1 (ft/ft).

Slope-2 (ft/ft)

Slope-3 (ft/ft)

Gutter Width (ft)

Depression=a (inch)

Width Depression (ft)

Area Grate (sq ft)

Length Perimeter Grate (ft)

Length Grate (ft)
0.0 cfs Qrunoff=
2.5 cfs Depth =

3.1 cfs

F.owby= £
0.47 £t

int =

- em e
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PgUp PgDn Esc

: NB354

354

2.2
.90
.00
.00
.00
.00
.00
.70
.9
.0010
.3333
.0667
.0400
.50
.00
.50
.00
.00
.00
Qtotal=
Spread=

Grated Inlet
P-1-7/8-4

WWOUINMNRPRNODODODOFHFPROOOOOO

Sheet 1
1.9 cfs Flowby dn= 0.2 cfs
8.23 ft Velocity = 1.14 ft/s

PgUp PgDn Esc
NB354
354
2.2
0.90
0.00
0.00
0.00
0.00
0.00
6.40
3.1
0.0010
0.3333
0.0667
0.0400
2.50
1.00
2.50
7.00
9.00
3.00
Qtotal=
Spread=

Grated Inlet
pP-1-7/8-4

Sheet 1
3.1 cfs Flowby dn= 0.6 cfs
10.08 ft Velocity = 1.27 ft/s




00173 088 044

HDR Engineering, Inc.

Computation

Project SR-51 Computed JPJ 12/26/95
Subject Pavement Drainage Checked LSM
Task Ultimate Design Sub-basin No. NB356 Sheet 1 of 2

Sub-basin Data:
Begin. Sta. =  360+50 N. Bound
End Sta. = 356+00 N. Bound
Inlet Condition = On Grade
Kb = 0.02 Area
C= 0.90 Length Area (sf) | Area (ac)
Length, L (ft) = 516 0.0976 mi. 445 31,373 0.72
Shidr. x-slope= 4.0 %
Ave. Slope, S = 06 % 29.57 ft./mi. P1(10), 1 hr. 1.65 in.
Slope at Inlet = 0.32 % P1(50), 1 hr. = 2.22 in.

Design Events:

10 Year Event:
Carry over from upstream inlet (cfs) = 0.0

Trial Te, hr. [ i, in/hr. | Calc Tc, hr.
Tc = 11.4%(LA.5)*(Kb*A.52)*(SA-.31)*(i*-.38) 0.33 3.4 0.10
Q10 (cfs) = CiA= 3.0 0.167 47 0.09
Q10 w/ carry-over (cfs) = 3.0 Use minimum Tc of 10 min. i= 4.7
Velacity (f/sec) = 2.0 :
Spread, T (ft)= 7.8 SMF Program - See Note 1.
Allowable Spread (ft) = 10.8 See Note 3.

50 Year Event:
Carry over from upstream inlet (cfs) = 1.1

Trial Tc, hr.} i, in/hr. | Calc Tg, hr.
Tc = 11.4%(LA.5)*(Kb**.52)*(S*-.31)*(i*-.38) 0.33 4.65 0.09
0.167 6.4 0.08
Q50 (cfs) = CiA = 4.1 Use minimum Tcof 10 min. i = 6.4
Q50 w/ carry-over (cfs) = 5.2 -
Velocity (ft/sec) = 2.2
Spread, T (ft) = 9.8 SMF Program
Allowable Spread (ft) = 10.8 See Note 3.

Inlet location determined by spread criteria for 50 yr. event.
Inlet size based on 50-yr. design storm: Q (cfs)= 5.2




HDR Engineering, Inc.

Job No. 00173 088 044

INo.

Computation
Project SR-51 Computed JPJ 12/20/95
Subject Pavement Drainage Checked LSM
Task Uitimate Design Sub-basin No. NB356 Sheet 2 of 2
Inlet Design
Flow Distribution at Depressed Iniet:
Depression = 1" Pavement Spread, Ts (ft) = 6.0
Sx1 = 38.9% See Note 7 Shldr. x-slope (%) = 4.0 :
Sx2=5.8% Composite Ave. Pavement Flow, Qs (cfs) = 1.1 See Note 7
Sx = 5.0% Gutter Fiow, Qw (cfs) = 4.1

Spread (ft) = 9.5
Grate Interception:
Grate Intercept., Qi = Q(RF*Eo+Rs(1-Eo0))

Rf=1.0
Rs at 50% Efficiency = 0.13
Velocity (ft/sec) = 2.3
Eo=0.79
Qi at 50% Efficiency (cfs) = 3.4
Qi at 50% Efficiency (cfs) = 4.0
inlet Bypass (cfs) = 1.2

Slotted Drain Calculations:

Slotted Drain Not Used.

Eo=Qw/Q = 0.79

See Note 4
See Note 5
Grate Length = 1.5". See Note 6.

Calculated
SMF Program - Use

Notes

HEC 12 Software - SMF Engineering Corporation, Phoenix AZ.

Sub-basin area includes half of median. Assume future lanes will be added.
Allowable spread not limited by depth of flow not exceeding height of curb.

NOOh OGN

Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn 12, page 56.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 7, page 55.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 8, page 57.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 3, page 23.



Output Screen

' Station
Catch Basin ID
Type of Inlet

. Runoff Coefficient for Area-1
Drainage Area-1 (acres)
Runoff Coefficient for Area-2

l Drainage Area-2 (acres)
Runoff Coefficient for Area-3
Drainage Area-3 (acres)

' Intensity (inch/hr)
Additional Runoff (cfs)
Longitudinal Grade (ft/ft)
Slope-1 (ft/ft)

' Slope-2 (ft/ft)

Slope-3 (ft/ft)
Gutter Width (ft)

. Depression=a (inch)
Width Depression (ft)
Area Grate (sqg ft)

' Length Perimeter Grate (ft)
Length Grate (ft)

0.0 cfs
2.6 cfs

3.0 cfs
0.38 ft

Qrunoff=
Depth =

Flowby=
int =

Output Screen

' Station

Catch Basin ID

Type of Inlet

' Runoff Coefficient for Area-1
Drainage Area-1 (acres)
Runoff Coefficient for Area-2

' Drainage Area-2 (acres)
Runoff Coefficient for Area-3
Drainage Area-3 (acres)

' Intensity (inch/hr)
Additional Runoff (cfs)
Longitudinal Grade (ft/ft)
Slope-1 (ft/ft)

. Slope-2 (ft/ft)

Slope-3 (ft/ft)
Gutter Width (£ft)

l Depression=a (inch)
Width Depression (ft)
Area Grate (sq ft)

. Length Perimeter Grate (ft)
Length Grate (ft)

0.0 cfs
4.0 cfs

5.2 cfs
0.46 ft

Qrunoff=
Depth =

Flowby=

'Qint =

kkkkdkhhkhhhhkhkdhdhhdhhhdhkkhhdhrhdhd

hkhkkkhkhkhkhkhkkkhkhkhkhhdhkhhhkhhhhhhhdchkhk

PgUp Pghn Esc
NB356

356

2.2 Grated Imnlet

.90 P-1-7/8-4

.00

.00

.00

.00

.00

.70

.0

.0032

.3333

.0667

.0400

.50

.00

.50

.00

.00

.00 Sheet 1
Qtotal= 3.0 cfs Flowby dn= 0.4 cfs
Spread= 7.83 ft Velocity = 1.97 ft/s
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PgUp PgDn Esc
NB356
356
2.2 Grated Inlet
.90 P-1-7/8-4
.00
.00
.00
.00
.00
.40
.2
.0032
.3333
.0667
.0400
.50
.00
.50
.00
.00
.00 Sheet 1
Qtotal= 5.2 cfs Flowby dn= 1.2 cfs
Spread= 9.81 ft Velocity = 2.24 ft/s
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00173 088 044

HDR Engineering, Inc.
Compufation

Project SR-51

Subject Pavement Drainage

Task Ultimate Design Sub-basin No. NB360

Sub-basin Data:

Begin. Sta.

End Sta.

Inlet Condition
Kb =
. C=
Length, L (ft) =
Pvmnt. x-slope=
Ave. Slope, S =
Slope atInlet =

18+60 Greenway Ramp B
360+50 N. Bound
On Grade
0.02
0.90
1850
29 %
11 %
0.5029 %

0.3504 mi.

58.08 ft./mi.

Computed

JPJ

12/26/95

Checked

LSM

Sheet

1

of 2

Area

Width Length

Area (sf)

Area (ac)

Varies 1850

101,500

P1(10), 1 hr. =
P1(50), 1 hr. =

2.33

1.65 in.
222 in.

Design Events:

10 Year Event:

Carry over from upstream inlet (cfs) =

Te = 11.4*(LA.5)(Kb*A.52)*(SA-.31)*(i*-.38)

Q10 (cfs) = CiA= 9.9

Q10 w/carry-over (cfs) = 9.9

Velocity (ft/sec) = 2.7
Spread, T (ft) = 14.2
Allowable Spread (ft) = 15 See Note 3.

50 Year Event:

Carry over from upstream inlet (cfs) =

Te = 11.4%(LA.5)*(Kb**.52)*(S*-.31)*(i*-.38)

Q50 (cfs) = CiA = 13.4

Q50 w/carry-over (cfs) = 13.4
Velocity (ft/sec) = 3.1

Spread, T (ft) = 16.0

Allowable Spread (ft) = 15 See Note 3.

0

Trial Tc, hr.

i, infhr.

Calc Tg, hr.

0.33

3.4

0.16

0.167

4.7

0.14

Use minimum Tc of 10 min. i=4.7

0

SMF Program (See Note 1 and attached printout)

Trial Tc, hr.

i, infhr.

Calc Tc, hr.

0.33

4.65

0.14

0.167

6.4

0.12

Use minimum Tc of 10 min. i = 6.4

Inlet location determined by spread criteria for 50 yr. event.

Inlet size Use 10-yr. Design Storm:

Q (cfs) = 13.4

SMF Program. Spread at inlet reduced by slotted drain.




lJobNo. 00173 088 044 [No.
HDR Engineering, Inc.
Computation
Project SR-51 Computed JPJ 12/20/95
Subject Pavement Drainage Checked LSM
Task Ultimate Design Sub-basin No. NB360 Sheet 2 of 2
inlet Design

Flow Distribution at Depressed Inlet:
Depression = 1"
Sx1 = 38.9% See Note 7

Sx2=4.2% Composite Ave.

Sx = 3.8%
Spread (ft) = 14.5

Grate Interception:
Grate Intercept., Qi = Q(Rf*Eo+Rs(1-E0))

Rf=1.0
Velocity (ft/sec) = 3.1
Rs at 50% Efficiency = 0.06
Eo=0.70
Qi at 50% Efficiency (cfs) = 6.8
Qi at 50% Efficiency (cfs) = 7.6
Inlet Bypass (cfs) = 5.8

Slotted Drain Calculations:

Pavement Spread, Ts (ft) = 11.0
Pavement x-slope (%) = 2.9
Pavement Flow, Qs (cfs) = 4.0 See Note 7
Gutter Flow, Qw (cfs) = 9.4
Eo=Qw/Q=0.70

See Note 4

See Note 5§
SMF Program
Grate Length = 1.5". See Note 6.

Calculated
SMF Program - Use.

Se = Sx + SwEo See Note 8
Lt = K¥(QA*.42)*(8A.3)*(1/(n*Se))*.6 See Note 9

a(n)=3
W (ft.)= 2.5
Sx (%)= 29
Sw (%)= 10
Se (%)= 9.9
Se (ft/ft) = 0.099
n=0.016

Length for total interception, Lt (ft) = 12.3

Lt at 67% Efficiency (ft) = 18.3
Length of Siotted Drain used (ft) = 15
L/Lt=0.82
Slotted Drain Intercept. (cfs) = 4.7
Slotted Drain Bypass {(cfs) = 1.1

Notes

©WONOO AN

HEC 12 Software - SMF Engineering Corporation, Phoenix AZ.

Sub-basin area includes half of median. Assume future fanes will be added.
Allowable spread not limited by depth of flow not exceeding height of curb.
Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn 12, page 56.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 7, page 55.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 8, page 57.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 3, page 23.
Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn 15, page 60.
Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn 16, page 60.



Output Screen *hkkkhkhkhkhkhkhhhhkhhkhkdhhkhhkthhbhhikhhhtd PgUp PgDn ESC
' Station . : NB360
- Catch Basin ID : 360
' Type of Inlet ;2.2 Grated Inlet
Runoff Coefficient for Area-1 : 0.90 P-1-7/8-4
Drainage Area-1 (acres) : 0.00
Runoff Coefficient for Area-2 : 0.00
' Drainage Area-2 (acres) : 0.00
Runoff Coefficient for Area-3 : 0.00
Drainage Area-3 (acres) : 0.00 .
' Intensity (inch/hr) : 4.70
Additional Runoff (cfs) : 9.9
Longitudinal Grade (ft/ft) : 0.0050
' Slope-1 (ft/ft) : 0.3333
Slope-2 (ft/ft) : 0.0667
Slope-3 (ft/ft) : 0.0290
Gutter Width (ft) : 2.50
' Depression=a (inch) : 1.00
Width Depression (ft) : 2.50 -
Area Grate (sq ft) : 7.00
. Length Perimeter Grate (£ft) : 9.00
Length Grate (ft) : 3.00 Sheet 1
Flowby= 0.0 cfs Qrunoff= 9.9 cfs Qtotal= 9.9 cfs Flowby dn= 3.7 cfs

int = 6.2 cfs Depth = 0.51 ft Spread= 14.20 ft Velocity = 2.89 ft/s

Output Screen *hkhkhkhhkhkkhkhkhkhkhkhkhkhhkhkhkhhhkhhkhhhkihhkx PgUp PgDn Esc

l Station : NB360
Catch Basin ID : 360
' Type of Inlet : 2.2 Grated Inlet
Runoff Coefficient for Area-1 : 0.90 P-1-7/8-4
Drainage Area-1 (acres) 0.00
Runoff Coefficient for Area-2 0.00
' Drainage Area-2 (acres) 0.00
Runoff Coefficient for Area-3 0.00
Drainage Area-3 {acres) 0.00
' Intensity (inch/hr) : 6.40
Additional Runoff (cfs) : 13.4
Longitudinal Grade (ft/ft) : 0.0050
. Slope-1 (ft/ft) 0.3333
Slope-2 (ft/ft) 0.0667
Slope-3 (ft/ft) 0.0290
Gutter width (ft) : 2.50
l Depression=a (inch) : 1.00
Width Depression (ft) : 2.50
Area Grate (sq ft) : 7.00
' Length Perimeter Grate (£ft) : 9.00
Length Grate (ft) : 3.00 Sheet 1
Flowby= 0.0 cfs Qrunoff= 13.4 cfs Qtotal= 13.4 cfs Flowby dn= 5.8 cfs
Qint = 7.6 cfs Depth = 0.56 ft Spread= 16.03 ft Velocity = 3.11 ft/s
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HDR Engineering, Inc.

Computation

SR-51

Project

Subject

Pavement Drainage

Task

Ultimate Design Sub-basin No. NB373

Sub-basin Data:
Begin. Sta. =  364+44 N. Bound
End Sta.= 373+00 N. Bound
Inlet Condition = On Grade
Kb= 0.02

Computed

JPJ

12/26/95

Checked

LSM

Sheet

1

of 2

Area

C= 0.90

Length

Area (sf)

Area (ac)

Length, L (ft) = 927 0.1755 mi.

856

60,348

1.3864

Shidr. x-slope= 4.0 %
Ave. Slope, S = 0.42 %
Slope at Inlet = 0.629 %

22.18 ft./mi.

P1(10), 1 hr. =
P1(50), 1 hr. =

1.65 in.
2.22 in.

Design Events:

10 Year Event:
Carry over from upstream inlet (cfs) = 0

Tec = 11.4*(LA.5)*(Kb*A.52)*(8A-.31)*(i*-.38)

Q10 (cfs) = CiA= 5.9

Q10 w/carry-over (cfs) = 5.9
Velocity (ft/sec) = 3.0
Spread, T (ft) = 9.0

Allowable Spread (ft) = 10.8 See Note 3.

50 Year Event:
Carry over from upstream inlet (cfs) = 0

Te = 11.4%(L*.5)*(Kb**.52)*(S"-.31)*(i*-.38)

Q50 (cfs) = CiA= 8.0

Q50 w/carry-over (cfs) = 8.0

Velocity (ft/sec) = 3.2
Spread, T (ft) = 10.2
Allowable Spread (ft) = 10.8

SMF Program
See Note 3.

SMF Program - See Note 1.

Trial Tc, hr.

i, in/hr.

Calc Tc, hr.

0.33

34

0.15

0.167

4.7

0.13

Use minimum Tc of 10 min. i = 4.7

Trial Tc, hr.

i, in/hr.

Calc Tc, hr.

0.33

4.65

0.13

0.167

6.4

0.12

Use minimum Tc of 10 min. i = 6.4

Inlet location determined by spread criteria for 50 yr. event.
Inlet size based on 50-yr. design storm: Q (cfs)= 8.0




HDR Engineering, Inc.

[Job No. 00173 088 044

S W S

lNo.

Computation
Project SR-51 Computed JPJ 12/20/95
Subject Pavement Drainage Checked LSM
Task Ultimate Design Sub-basin No. NB 373 Sheet 2 of 2
Inlet Design
Flow Distribution at Depressed Inlet:
Depression = 1" Pavement Spread, Ts (ft) = 6.5
Sx1=38.9% See Note 7 Shoulder x-slope (%) = 4.0
Sx2=5.7% Composite Ave. Pavement Flow, Qs (cfs) = 1.9 See Note 7

Sx = 5.0%
Spread (ft) = 10

Grate Interception:

Grate Intercept., Qi = Q(Rf*Eo+Rs(1-E0))
Rf=1.00
Rs at 50% Efficiency = 0.07
Eo = 0.76

Qi at 50% Efficiency (cfs) = 4.8

Qi at 50% Efficiency (cfs) = 5.9

Inlet Bypass (cfs) = 2.1

Slotted Drain Calculations:

Slotted Drain Not Used.

Gutter Flow, Qw (cfs) = 6.1
Eo=Qw/Q = 0.76

See Note 4

See Note 5

See Note 6. With 50% clogging, grate length = 1.5

Calculated
SMF Program - Use

Notes

NOOOAON =

HEC 12 Software - SMF Engineering Corporation, Phoenix AZ.
Sub-basin area includes half of median. Assume future lanes will be added.

Allowable spread limited by depth of flow not exceeding height of curb for 10- yr. event.
Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn 12, page 56.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 7, page 55.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 8, page 57.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 3, page 23.



Output Screen

Station
E "Catch Basin ID
Type of Inlet
Runoff Coefficient for Area-1
Drainage Area-1 (acres)
Runoff Coefficient for Area-2
Drainage Area-2 (acres)
Runoff Coefficient for Area-3
Drainage Area-3 (acres)
Intensity (inch/hr)
Additional Runoff (cfs)
Longitudinal Grade (ft/ft)
Slope-1 (ft/ft)
Slope-2 (ft/ft)
Slope-3 (ft/ft)
Gutter Width (ft)
Depression=a (inch)
Width Depression (ft)
Area Grate (sq ft)
Length Perimeter Grate (ft)
Length Grate (£ft)
0.0 cfs Qrunoff=
4.6 cfs Depth =

5.9 cfs
0.43 ft

Flowby=
Qint =

‘ Station
Catch Basin ID
Type of Inlet
Runoff Coefficient for Area-1
Drainage Area-1 (acres)
Runoff Coefficient for Area-2
Drainage Area-2 (acres)
Runoff Coefficient for Area-3
Drainage Area-3 (acres)
Intensity (inch/hr)
Additional Runoff (cfs)
Longitudinal Grade (ft/ft)

Slope-1 (ft/ft)

Slope-2 (ft/ft)

Slope-3 (ft/ft)

Gutter Width (ft)

Depression=a (inch)

Width Depression (ft)

Area Grate (sq ft)

Length Perimeter Grate (ft)

Length Grate (ft)

0.0 cfs Qrunoff=
5.9 cfs Depth =

8.0 cfs
0.48 ft

Flowby=
Qint =

l Output Screen

**************»******************

khkkkhkhkhkhhkhkhhkdkdhhkhhkhkhhrhhhhkhkhkdtkhi

PgUp PgDn Esc

: NB373

373

2.2 Grated Inlet
.90 P-1-7/8-4
.39

.00

.00

.00

.00

.70

.0

.0063

.3333

.0667

.0400

.50

.00

.50

.00

.00

.00 Sheet 1
Qtotal= 5.9 cfs Flowby dn= 1.3 cfs
Spread= 9.01 ft Velocity =

WO-IMDMRMOOODOOPROOOOHO

PgUp PgDn Esc
NB373
373
2.2 Grated Inlet
.90 P-1-7/8-4
.39
.00
.00
.00
.00
.40
.0
.0063
.3333
.0667
.0400
.50
.00
.50
.00
.00
.00 Sheet 1
Qtotal= 8.0 cfs Flowby dn= 2.2 cfs
Spread= 10.21 ft Velocity =

WONNMHEMNMOOOOOONOOOOHO

2.98 ft/s

3.21 ft/s



00173 088 044

HDR Engineering, Inc.

Computation

Project SR-51 : Computed JPJ 12/26/95

Subject Pavement Drainage Checked LSM
Task Ultimate Design Sub-basin No. NB375 Sheet 1 of 2

Sub-basin Data:
Begin. Sta. =  373+00 N. Bound
End Sta. = 375+25 N. Bound
Inlet Condition = On Grade
Kb = 0.02 Area
C= 0.90 Length Area (sf) | Area (ac)
Length, L (ft) = 296 0.0560 mi. 225 15,863 0.3642
Shidr. x-slope= 4.0 %
Ave. Slope, S = 0.09 % 4.75 ft./mi. P1(10), 1 hr. 1.65 in.
Slope at Inlet = 0.25 % P1(50), 1 hr. = 222 in.

Design Events:

10 Year Event:
Carry over from upstream inlet (cfs) = 1.3

Trial Te, hr.} i, in/hr. | Calc Tgc, hr.
Te = 11.4*(LA.5)*(Kb*A 52)*(S*-.31)*(i*-.38) 0.33 3.4 0.14
Q10 (cfs) = CiA= 1.5 0.167 4.7 0.12
Q10 w/carry-over (cfs) = 2.8 Use minimum Tcof 10 min. i=4.7
Velocity (ft/sec) = 1.8
Spread, T (ft) = 8.0 SMF Program - See Note 1.
Allowable Spread (ft) = 10.8 See Note 3.

50 Year Event:
Carry over from upstream inlet (cfs) = 2.1

Trial Tc, hr.| i, infhr. | Calc Tc, hr.
Tc = 11.4*(LA.5)*(Kb**.52)*(S"-.31)*(i*-.38) 0.33 4.65 0.12
0.167 6.4 0.11

Q50 (cfs) = CiA= 2.1 Use minimum Tc of 10 min. i= 6.4
Q50 w/carry-over (cfs) = 4.2

Velocity (ft/sec) = 1.9

Spread, T (ft) = 9.5 SMF Program
Allowable Spread (ft) = 10.8 See Note 3.

Inlet location determined by spread criteria for 50 yr. event.
Inlet size based on 50-yr. design storm: Q (cfs)= 4.2




' lJob No. 00173 088 044 |No.
HDR Engineering, Inc.
Computation
Project SR-51 Computed JPJ 12/20/95
Subject Pavement Drainage Checked LSM
Task Ultimate Design Sub-basin No. NB 375 Sheet 2 of 2
Inlet Design

Flow Distribution at Depressed Inlet:
Depression = 1" :
Sx1 = 38.9% See Note 7

Sx2 = 5.9% Composite Ave.

Sx=5.1%
Spread (ft) = 9

Grate Interception:

Grate Intercept., Qi = Q(R*Eo+Rs(1-Eo0))
Rf= 1.00
Rs at 50% Efficiency = 0.17
' Eo = 0.81

Qi at 50% Efficiency (cfs) = 2.9

Qi at 50% Efficiency (cfs) = 3.4

Inlet Bypass (cfs) = 0.8

Slotted Drain Calculations:

Slotted Drain Not Used.

Pavement Spread, Ts (ft) = 5.5
Shoulder x-slope (%) = 4.0
Pavement Flow, Qs (cfs) = 0.8 See Note 7
Gutter Flow, Qw (cfs) = 3.4
Eo=Qw/Q = 0.81

See Note 4

See Note 5
See Note 6. With 50% clogging, grate fength = 1.5".

Calculated
SMF Program - Use

Notes

NN

HEC 12 Software - SMF Engineering Corporation, Phoenix AZ.

Sub-basin area includes half of median. Assume future lanes will be added.

Allowable spread limited by depth of flow not exceeding height of curb for 10- yr. event.
Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn 12, page 56.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 7, page 55.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 8, page 57.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 3, page 23.



Outpu

t Screen

Station
Catch Basin ID

kkkhkhkkhkhkhhkdhkhdhdhhhhhhrhkdhdhkhkkhx

PgUp PgDn Esc

: NB375

375

Grated Inlet
P-1-7/8-4

.2
.80
.00
.00
.00
.00
.00
.70
.8
.0025
.3333
.0667
.0400
.50
.00
.50
.00
.00
.00
Qtotal=
Spread=

Type of Inlet
Runoff Coefficient for Area-1
Drainage Area-1 (acres)
Runoff Coefficient for Area-2
Drainage Area-2 (acres)
Runoff Coefficient for Area-3
Drainage Area-3 (acres)
Intensity (inch/hr)
Additional Runoff (cfs)
Longitudinal Grade (ft/ft)
Slope-1 (ft/ft)

Slope-2 (ft/ft)

Slope-3 (ft/ft)

Gutter Width (ft)
Depression=a {inch)

Width Depression (ft)

Area Grate (sq ft)

Length Perimeter Grate (ft)
Length Grate (ft)
lowby= 0.0 cfs Qrunoff=
int = 2.4 cfs Depth

WOUONINFEFNOOOONDBROOODOODON

Sheet
2.8 cfs Flowby dn=
8.01 ft Velocity =

1
0.4 cfs
1.76 ft/s

2.8 cfs
0.39 ft

hhkhkhhkhkhhrhhhhhhkdhhhhhhhhrkhkhk PgUp PgDn Esc

Output Screen
NB375
375

2.2
.90
.00
.00
.00
.00
.00
.40
.2
.0025
.3333
.0667
.0400
.50
.00
.50
.00
.00
.00
Qtotal=
Spread=

Station

Catch Basin ID

Type of Inlet

Runoff Coefficient for Area-1

Drainage Area-1 (acres)

Runoff Coefficient for Area-2

Drainage Area-2 (acres) :

Runoff Coefficient for Area-3 :

Drainage Area-3 (acres) :

Intensity (inch/hr) :

Additional Runoff (cfs)

Longitudinal Grade (ft/ft)

Slope-1 (ft/ft)

Slope-2 (ft/ft)

Slope-3 (ft/ft)

Gutter Width (ft)

Depression=a (inch)

Width Depression (ft)

Area Grate (sq ft)

Length Perimeter Grate (ft)

Length Grate (ft)
0.0 cfs Qrunoff=
3.3 cfs Depth

Grated Inlet
P-1-7/8-4

'
l 
'
I
|
'
'
|
I
1
'
'
;
)
|
'

WOINHNOOODOBRAONODOODOOO

Sheet 1
4.2 cfs Flowby dn= 0.9 cfs
9.46 ft Velocity = 1.94 ft/s

4.2 cfs
0.45 ft




00173 088 044

HDR Engineering, Inc.
Computation
Project SR-51 . Computed JPJ 12/26/95

Subject Pavement Drainage Checked LSM
Task Ultimate Design Sub-basin No. NB376 Sheet 1 of 2

Sub-basin Data:
Begin. Sta. =  375+25 N. Bound
End Sta. = 378+00 N. Bound
Inlet Condition = Sag Location 376+60

Kb = 0.02 Area
C= 0.90 Length Area (sf) | Area (ac)

Length, L (ft) = 175 0.0331 mi. n/a 15,016 0.3447

Shidr. x-slope= 40 % .
Ave. Slope, S = 0.1% = 5.28 ft./mi. P1(10), 1 hr.= 1.65 in.

Slope at Inlet = 0% P1(50), 1 hr. = 2.22 in.

Design Events:

10 Year Event:
Carry over from upstream inlets (cfs) = 0.9

Trial Te, hr.| i, in/hr. | Calc Tc, hr.
Tc = 11.4*(LA.S)*(Kb*A.52)*(S7-.31)*(i"-.38) 0.33 3.4 0.10
0.167 4.7 0.09
Q10 (cfs)=CiA= 1.5 Use minimum Tc of 10 min. i = 4.7
Q10 w/carryover (cfs) = 2.4
Spread, T (ft) = 6.2 SMF Program. See Note 1
Allowable Spread (ft) = 10.8 See Note 3.

50 Year Event:
Cairy over from upstream inlets (cfs) = 1.8

Trial Tc, hr.| i, inthr. | Calc Tc, hr.
Tc = 11.4*(LA.5){Kb**.52)*(S*-.31)*(i*-.38) 0.33 4,65 0.09
0.167 6.4 0.08
Q50 (cfs) = CiA= 2.0 Use minimum Tc of 10 min. i =6.4
Q50 w/carry-over (cfs) = 3.8
Spread, T (ft) = 9.0
Allowable Spread (ft) = 10.8 See Note 3.

Inlet lIocation determined by sag location.
Inlet size based on 50-yr. design storm: Q (cfs)= 3.8




Job No. 00173 088 044 lNo.
HDR Engineering, Inc.
Computation
Project SR-51 ' Computed JPJ 12/20/95
Subject Pavement Drainage Checked LSM
Task Ultimate Design Sub-basin No. NB376 Sheet 2 of 2
Grate Interception: Sag Location ’
Qi = Cw*P*dM.5 See Note 3
Cw=3
Qi max. at 100% Efficiency (cfs) = 7.6 Calc. P(ft)=9 Disregard curb side.
Calc. d (ft) = 0.43
Qi at 50% Efficiency (cfs) = 3.8 SMF Program - Use.
Inlet Bypass (cfs) = 0.0 )
Slotted Drain Calculations:
Qi = 0.8*L*W*(2*g*d)*.56 See Note 4
Qi=0.94*L*d*.5 See Note 5

Slotted Drain Length, L (ft) = 0.0
Approx. Depth, d (ft) = 0.43

Qi at 100% Efficiency (cfs) = 0.0

Qi at 50% Efficiency (cfs) = 0.0

Notes HEC 12 Software - SMF Engineering Corporation, Phoeniz, AZ..

Sub-basin area includes half of median. Assume future lanes will be added.

Allowable spread limited by depth of flow not exceeding height of curb for 10- yr. event.
Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn 17, page 69.
Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn. 24, page 80.
Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn. 23, page 80.

Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 3, page 23.

NOoOAON =



Output Screen

Station

Catch Basin ID

Type of Inlet

Runoff Coefficient for Area-1

Drainage Area-1 (acres)

Runoff Coefficient for Area-2

Drainage Area-2 (acres)

Runoff Coefficient for Area-3

Drainage Area-3 (acres)

Intensity (inch/hr)

Additional Runoff (cfs)

Longitudinal Grade (ft/ft)

Slope-1 (ft/ft)

Slope-2 (ft/ft)

Slope-3 (ft/ft)

Gutter Width (ft)

Depression=a (inch)

Width Depression (ft)

Area Grate (sq ft)

Length Perimeter Grate (ft)

Length Grate (ft)
0.0 cfs Qrunoff=
2.4 cfs Depth =

2.4 cfs
0.32 ft

Flowby=
int =

Output Screen

Station

Catch Basin ID

Type of Inlet

Runoff Coefficient for Area-1

Drainage Area-1 (acres)

Runoff Coefficient for Area-2

Drainage Area-2 (acres)

Runoff Coefficient for Area-3

Drainage Area-3 (acres)

Intensity (inch/hr)

Additional Runoff (cfs)

Longitudinal Grade (ft/ft)

Slope-1 (ft/ft)

Slope-2 (ft/ft)

Slope-3 (ft/ft)

Gutter Width (ft)

Depression=a (inch)

Width Depression (ft)

Area Grate (sq ft)

Length Perimeter Grate (ft)

Length Grate (ft)
0.0 cfs Qrunoff=
3.8 cfs Depth =

- O SN G oB B En oy

3.8 cfs
0.43 ft

Flowby=

'Qint =

EX XSS SRR T EEER R RS REE LR RS S

khdkkhkhkhkhkhkhkhkhkhkdhdkhhhdhhbhhhbhkhkhiddk i

PgUp Pghn Esc
NB376
376 _
2.2 Grated Inlet
.90 P-1-7/8-4
.00
.00
.00
.00
.00
.70
.4
.0000
.3333
.0667
.0400
.50
.00
.50
.00
.00
.00 Sheet 1
Qtotal= 2.4 cfs Flowby dn= 0.0 cfs
Spread= 6.24 ft Velocity =

WOUONINMVFREFNOOOONPOODOOOO

PgUp PgDn Esc
NB376
376
2.2 Grated Inlet
.90 P-1-7/8-4
.00
.00
.00
.00
.00
.40
.8
.0000
.3333
.0667
.0400
.50
.00
.50
.00
.00
.00 Sheet 1
Qtotal= 3.8 cfs Flowby dn= 0.0 cfs
Spread= 9.07 ft Velocity =

WOUINVMEHENOOOODWARHROOOOOO

0.00 ft/s

0.00 ft/s



00173 088 044

HDR Engineering, Inc.
Computation
Project SR-51 Computed JPJ 12/26/95

Subject Pavement Drainage Checked LSM
Task Ultimate Design Sub-basin No. NB378 Sheet 1 of 2

Sub-basin Data:
Begin. Sta. = 378+00 N. Bound
End Sta.= 381+00 N. Bound
Inlet Condition = On Grade
Kb = 0.02 Area
C= 0.90 Length Area (sf) | Area(ac)
Length, L (ft) = 372 0.0705 mi. n/a 17,518 0.4022
Shldr. x-slope= 40 %
Ave. Slope, S = 0.5% = 27.98 ft./mi. P1(10), 1 hr. = 1.65 in.
Slope at Inlet = 0.3 % P1(50), 1 hr. 222 in.

Design Events:

10 Year Event:

Carry over from upstream inlet (cfs) = 1.2 Trial 1c, hr.] i, infhr. | Calc 1c, hr.
0.33 3.4 0.09

Te = 11.4%(LA.5)*(Kb*A 52)*(SA-.31)*(i"-.38)

0.167 4.7 0.08
Q10 (cfs) = CiA= 1.7 Use minimum Tc of 10 min. i = 4.7
Q10 w/carry-over (cfs) = 2.9
Velocity (ft/sec) = 1.9
Spread, T (ft)= 7.8 SMF Program - See Note 1.
Allowable Spread (ft) = 10.8 See Note 3.

50 Year Event:

Carry over from upstream inlet (cfs) = 2.2 Trial Tc, hr.} i, in/hr. | Calc Tc, hr.
. 033 465 0.08

Tc = 11.4*(LA.5)*(Kb**.52)*(S”-.31)*(i"-.38) 0.167 6.4 0.07

' Use minimum Tc of 10 min. i = 6.4

Q50 (cfs) = CiA= 2.3
Q50 w/carry-over (cfs) =.4.5
Velocity (ft/sec) = 2.1
Spread, T (ft) = 9.4 SMF Program
Allowable Spread (ft) = 10.8 See Note 3.

Inlet location determined by spread criteria for 50 yr. event.
Inlet size based on 50-yr. design storm: Q (cfs) = 4.5




[Job No. 00173 088 044 |No.
HDR Engineering, Inc.
Computation
Project SR-51 Computed JPJ 12/20/95
Subject Pavement Drainage Checked LSM
Task Ultimate Design Sub-basin No. NB378 Sheet 2 of

Inlet Design

Flow Distribution at Depressed Inlet:
Depression = 1"

Sx1 = 38.9% See Note 7
Sx2 = 6.0% Composite Ave.
Sx=52%

Spread (ft) = 8.5
Grate Interception:

Grate Intercept., Qi = Q(Rf*Eo+Rs(1-E0))

Rf=1.0
Rs at 50% Efficiency = 0.07
Eo=0.87

Qi at 50% Efficiency (cfs) = 3.4

Qi at 50% Efficiency (cfs) = 3.5

Inlet Bypass (cfs) = 1.0

Slotted Drain Calculations:

Slotted Drain Not Used.

Pavement Spread, Ts (ft) = 5.0

Shoulder x-slope (%) = 4.0

Pavement Flow, Qs (cfs) = 0.6

Gutter Flow, Qw (cfs) = 3.9
Eo=Qw/Q = 0.87

See Note 4

See Note 5
Grate Length = 1.5". See Note 6.

Calculated
SMF Program - Use

See Note 7

Notes

NO SN

HEC 12 Software - SMF Engineering Corporation, Phoenix AZ.
Sub-basin area includes half of median. Assume future lanes will be added.
Allowable spread limited by depth of flow not exceeding height of curb.
Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn 12, page 56.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 7, page 55.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 8, page 57.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 3, page 23.

—



Outpu

t Screen

Station
Catch Basin ID

khkkkkkhkkhkhkkdkhhkkhhhkdhhkhkhohhhkkhkkkhik

PgUp PgDn Esc
NB378

378

Grated Inlet
P-1-7/8-4

2.2
.90
.00
.00
.00
.00
.00
.70
.9
.0030
.3333
.0667
.0400
.50
.00
.50
.00
.00
.00
Qtotal=
Spread=

Type of Inlet

Runoff Coefficient for Area-1

Drainage Area-1 (acres)

Runoff Coefficient for Area-2

Drainage Area-2 (acres)

Runoff Coefficient for Area-3

Drainage Area-3 (acres)

Intensity (inch/hr)

Additional Runoff (cfs)

Longitudinal Grade (ft/ft)

Slope-1 (ft/ft)

Slope-2 (ft/ft)

Slope-3 (ft/ft)

Gutter Width (ft)

Depression=a (inch)

Width Depression (ft)

Area Grate (sqg ft)

Length Perimeter Grate (£ft)

Length Grate (ft)
0.0 cfs Qrunoff=
2.5 cfs Depth =

WOINHNOOOONPOOOODOO

Sheet 1
2.9 cfs Flowby dn= 0.4 cfs
7.81 ft Velocity = 1.91 ft/s

2.9 cfs
0.38 ft

Flowby=
Qint =

Output Screen khkdkhhdhdhhhhhkhhhdorhdhhdhhhkhddddhdk PgUp PgDhn Esc
NB378
378

2.2
.90
.00
.00
.00
.00
.00
.40
.5
.0030
.3333
.0667
.0400
.50
.00
.50
.00
.00
.00
Qtotal=
Spread=

Station

Catch Basin ID

Type of Inlet

Runoff Coefficient for Area-1

Drainage Area-1 {(acres)

Runoff Coefficient for Area-2

Drainage Area-2 (acres)

Runoff Coefficient for Area-3

Drainage Area-3 (acres)

Intensity (inch/hr)

Additional Runoff (cfs)

Longitudinal Grade (ft/ft)

Slope-1 (ft/ft)

Slope-2 (ft/ft)

Slope-3 (ft/ft)

Gutter Width (ft)

Depression=a (inch)

Width Depression (ft)

Area Grate (sq ft)

Length Perimeter Grate (ft)

Length Grate (ft)
0.0 cfs Qrunoff=
3.5 cfs Depth =

Grated Inlet
P-1-7/8-4

WOUOINHNOOOOPRANOOODOOO

Sheet 1
4.5 cfs Flowby dn= 1.0 cfs
9.38 ft Velocity = 2.11 ft/s

4.5 cfs
0.44 ft

Flowby=
Qint =
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HDR Engineering, Inc.
Computation

Project SR-51

Subject Pavement Drainage

Task Ultimate Design Sub-basin No. NB381

Sub-basin Data:
Begin. Sta. =  381+00 N. Bound
End Sta. =  390+00 N. Bound
Inlet Condition = On Grade
Kb = 0.02

Computed

JPJ

12/26/95

Checked

LSM

Sheet

1

of 2

Area

C= 0.90

Length

Area (sf)

Area (ac)

Length, L (ft) = 972 0.1840 mi.

900

64,350

1.4773

Shidr. x-slope= 4.0 %
Ave. Slope, S = 1.14 %
Slope at Inlet = 0.96 %

60.19 ft./mi.

P1(10), 1 hr.=
P1(50), 1 hr. =

1.65 in.
222 in.

Design Events:

10 Year Event:
Carry over from upstream inlet (cfs) = 0

Tec = 11.4%(L .5y (Kb*A.52)*(S"-.31)*(i"-.38)

Q10 (cfs)=CiA=6.2

Velocity (ft/sec) = 3.6

Spread, T (ft) = 8.4
Allowable Spread (ft) = 10.8 See Note 3.

50 Year Event:
Carry over from upstream inlet (cfs) = 0

Tc = 11.4*(LA.5)*(Kb*.52)*(SA-.31)*(i*-.38)

Q50 (cfs) = CiA= 8.5

Q50 wicarry-over (cfs) = 8.5

Velocity (f/sec) = 3.8

Spread, T (ft) = 9.6
Allowable Spread (ft) = 10.8

SMF Program
See Note 3.

SMF Program - See Note 1.

Trial Tc, hr.

i, infhr.

Calc Tc, hr.

0.33

3.4

0.1

0.167

4.7

0.10

Use minimum Tcof 10 min. i=4.7

Trial Tc, hr.

i, in/hr.

Calc Tg, hr.

0.33

4.65

0.10

0.167

6.4

0.09

Use minimum Tcof 10 min. i=6.4

Iniet location determined by spread criteria for 50 yr. event.
Inlet size based on 50-yr. design storm: Q (cfs) = 8.5




|Job No. 00173 088 044 |No.
HDR Engineering, Inc.
Computation
Project SR-51 Computed JPJ 12/20/95
Subject Pavement Drainage Checked LSM
Task Ultimate Design Sub-basin No. NB381 Sheet 2 of 2
Inlet Design
Flow Distribution at Depressed Inlet:
Depression = 1" Pavement Spread, Ts (ft) = 5.5
Sx1 = 38.9% See Note 7 Shoulder x-slope (%) = 4.0
Sx2 =5.7% Composite Ave. Pavement Flow, Qs (cfs) = 1.5 See Note 7
Sx = 5.0% Gutter Flow, Qw (cfs) = 7.0

Spread (ft) = 9
Grate Interception:
Grate intercept., Qi = Q(Rf*Eo+Rs(1-E0))
Rf=1.0
Rs at 50% Efficiency = 0.06
Eo=0.82
Qi at 50% Efficiency (cfs) = 5.8
Qi at 50% Efficiency (cfs) = 6.3
Inlet Bypass (cfs) = 2.2

Slotted Drain Calculations:

Slotted Drain Not Used.

Eo=Qw/Q=0.82

See Note 4

See Note 5
Grate Length = 1.5'. See Note 6.

Calculated
SMF Program - Use

Notes

NOORON -

HEC 12 Software - SMF Engineering Corporation, Phoenix AZ.
Sub-basin area includes half of median. Assume future lanes will be added.
Allowable spread limited by depth of flow not exceeding height of curb.
Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn 12, page 56.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 7, page 55.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 8, page 57.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 3, page 23.
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Station : NB381

Catch Basin ID : 381

Type of Inlet : 2.2 Grated Inlet
Runoff Coefficient for Area-1 : .90 P-1-7/8-4
Drainage Area-1 (acres) .00

Runoff Coefficient for Area-2 .00

Drainage Area-2 {(acres) .00

Runoff Coefficient for Area-3 .00

Drainage Area-3 (acres) .00

Intensity (inch/hr) .70

Additional Runoff (cfs) .2

Longitudinal Grade (ft/ft) .0096

Slope-1 (ft/ft) .3333

Slope-2 (ft/ft) .0667

Slope-3 (ft/ft) .0400

Gutter Width (ft) .50

Depression=a (inch) .00

Width Depression (ft) .50

Area Grate (sqg ft) .00

Length Perimeter Grate (£ft) .00

Length Grate (ft) .00 Sheet 1

WOWINMNRENOOODORNRPOOOOOO

lowby= 0.0 cfs Qrunoff= 6.2 cfs Qtotal= 6.2 cfs Flowby dn= 1.2 cfs
int = 5.0 cfs Depth = 0.40 ft Spread= 8.43 ft Velocity = 3.54 ft/s

Output Screen kkhkkkhkhhhhhdkhkkhhhkkhrhhhhdhrhkk PgUp Pgbn Esc

Station : NB381
Catch Basin ID : 381
Type of Inlet : 2.2 Grated Inlet
Runoff Coefficient for Area-1 .90 P-1-7/8-4
Drainage Area-1 (acres) .00
Runoff Coefficient for Area-2 .00
Drainage Area-2 (acres) .00
Runoff Coefficient for Area-3 .00
Drainage Area-3 (acres) .00
Intensity (inch/hr) .40
Additional Runoff (cfs) .5
Longitudinal Grade (ft/ft) .0096
Slope-1 (ft/ft) .3333
Slope-2 (ft/ft) .0667
Slope-3 (ft/ft) .0400
Gutter Width (ft) .50
Depression=a (inch) .00
Width Depression (ft) .50
Area Grate (sq ft) .00
Length Perimeter Grate (£ft) .00
Length Grate (ft) : .00 Sheet 1
Flowby= 0.0 cfs Qrunoff= 8.5 cfs Qtotal= 8.5 cfs Flowby dn= 2.2 cfs
lQint = 6.3 cfs Depth = 0.45 ft Spread= " 9.58 ft Velocity = 3.82 ft/s
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|Job No. 00173 088 044 |No. ‘
HDR Engineering, Inc.
Computation
Project SR-51 Computed JPJ 12/26/95
Subject Pavement Drainage Checked LSM
Task Ultimate Design Sub-basin No. NB390 Sheet 1 of 2
Sub-basin Data:
Begin. Sta. =  390+00 N. Bound
End Sta. = 392+00 N. Bound
Inlet Condition = On Grade
Kb = 0.02 Area
C= 0.90 _ Width Length Area (sf) | Area (ac)
Length, L (ft) = 272 = 0.0514 mi. 71.5 200 14,300 0.3283
Shidr. x-slope= 40 %
Ave. Slope, S = 13 % = 68.64 ft./mi. P1(10), 1 hr. = 1.65 in.
Slope at Inlet = 14 % P1(50), 1 hr. = 222 in,
Design Events:
10 Year Event:
Carry over from upstream inlet (cfs) = 0
Trial Tc, hr.{ i, inthr. | Calc Tc, hr.
Tc = 11.4*(L2.5)*(Kb*A.52)*(57-.31)*(i"-.38) 0.33 3.4 0.06
Q10 (cfs) =CiA= 1.4 0.167 4.7 0.05
Q10 w/carry-over (cfs) = 1.4 Use minimum Tcof 10 min. i=4.7

Velocity (ft/sec) = 3.0
Spread, T (ft) = 4.0
Allowable Spread (it} = 10.8 See Note 3.
50 Year Event:
Carry over from upstream inlet (cfs) = 0

Te = 11.4%(L".5)*(Kb*".52)*(8"-.31)*(i"-.38)

Q50 (cfs) = CiA= 1.9

Q50 w/ carry-over (cfs) = 1.9

Velocity (ft/sec) = 3.2

Spread, T (ft) = 4.6
Allowable Spread (ft) = 10.8

SMF Program
See Note 3.

Inlet location determined by on-site storm drain.
Inlet size based on 50-yr. design storm:

SMF Program. See Note 1.

Triaft Te, hr.} i, in/hr. | Calc Tc, hr.
0.33 4.65 0.05
0.167 6.4 0.05

Use minimum Tc of 10 min. i = 6.4

Q(cfs)= 1.9
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[Job No. 00173 088 044 [No.
HDR Engineering, Inc.
Computation
Project ~ SR-51 ' Computed JPJ 12/20/95
Subject Pavement Drainage Checked LSM
Task Ultimate Design Sub-basin No. NB390 Sheet 2 of 2
Inlet Design
Flow Distribution at Depressed Inlet:
Depression = 1" Pavement Spread, Ts (ft) = 1.5
Sx1 = 38.9% See Note 7 Shoulder x-slope (%) = 4.0
Sx2=779% Composite Ave. Pavement Flow, Qs (cfs) = 0.1 See Note 7
Sx = 6.4% Gutter Flow, Qw (cfs) = 1.8
Spread (ft) = 4 Eo=Qw/Q=0.95
Grate Interception:
Grate Intercept., Qi = Q(Rf*Eo+Rs(1-Eo)) See Note 4
Rf=1.0 See Note 5
Rs at 50% Efficiency = 0.08 Grate Length =1.5". See Note 6.
Eo=0.95
Qi at 50% Efficiency (cfs) = 1.7 Calculated
Qi at 50% Efficiency (cfs) = 1.9 SMF Program - Use

Inlet Bypass (cfs) = 0.0
Slotted Drain Calculations:

Slotted drain not used.

Notes HEC 12 Software - SMF Engineering Corporation, Phoenix AZ.

Sub-basin area includes half of median. Assume future lanes will be added.
Allowable spread limited by depth of flow not exceeding height of curb.
Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn 12, page £6.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 7, page 55.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 8, page 57.

Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 3, page 23.
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Station : NB390
Catch Basin ID » : 390
Type of Inlet : .2 Grated Inlet
Runoff Coefficient for Area-1 .90 P-1-7/8-4
Drainage Area-1 (acres) .00
Runoff Coefficient for Area-2 .00
Drainage Area-2 (acres) .00
Runocff Coefficient for Area-3 .00
Drainage Area-3 {acres) .00
Intensity (inch/hr) .70
Additional Runoff (cfs) .4
Longitudinal Grade (ft/ft) .0140
Slope-1 (ft/ft) .3333
Slope-2 (ft/ft) .0667
Slope-3 (ft/ft) .0400
Gutter Width (ft) .50
Depression=a (inch) .00
Width Depression (ft) .50
Area Grate (sq ft) .00
Length Perimeter Grate (ft) .00
Length Grate (ft) : .00 Sheet 1
Flowby= 0.0 cfs Qrunoff= 1.4 cfs Qtotal= 1.4 cfs Flowby dn= 0.0 cfs
int = . 1.4 cfs Depth = 0.22 ft Spread= 3.96 ft Velocity = 2.96 ft/s

WOINNHFNOOCOOHBROOOOOON

Output Screen [T RS SRS E RS S R RS S E S SRS SR ERSE] PgUp PgDn Esc

Station : NB390
Catch Basin ID : 390
Type of Inlet : 2.2 Grated Inlet
Runoff Coefficient for Area-1 : .90 P-1-7/8-4
Drainage Area-1 (acres) .00
Runoff Coefficient for Area-2 .00
Drainage Area-2 (acres) .00
Runoff Coefficient for Area-3 .00
Drainage Area-3 (acres) .00
Intensity (inch/hr) .40
Additional Runoff (cfs) .9
Longitudinal Grade (ft/ft) .0140
Slope-1 (ft/ft) .3333
Slope-2 (ft/ft) .0667
Slope-3 (ft/ft) .0400
Gutter Width (ft) .50
Depression=a (inch) .00
Width Depression (ft) .50
Area Grate (sq ft) .00
Length Perimeter Grate (ft) .00
Length Grate (ft) : .00 Sheet 1
Flowby= 0.0 cfs Qrunoff= 1.9 cfs Qtotal= 1.9 cfs Flowby dn= 0.0 cfs
Qint = 1.9 cfs Depth = 0.25 ft Spread= 4.58 ft Velocity = 3.18 ft/s

I
i
I
i
1
i
i
1
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_ [Job No. 00173 088 044 [No.
HDR Engineering, Inc.
Computation
Project SR-51 Computed JPJ 12/26/95
Subject Pavement Drainage Checked LSM
Task Interim Design Sub-basin No. NB395 Sheet 1 of 2
Sub-basin Data:
Begin. Sta. = 395+25 N. Bound .
End Sta. =  400+00 N. Bound
Inlet Condition = On Grade
Kb = 0.02 Area
C= 0.90 Width Length Area (sf) | Area (ac)
Length, L (ft) = 493 = 0.0934 mi. 68 425 28,900 0.6635
Pvmnt. x-slope= 3.0% »
Ave. Slope, S = 0.545 % = 28.78 ft./mi. P1(10), 1 hr. = 1.65 in.
Slope at Inlet = 0.545 % P1(50), 1 hr. = 2.22 in.
Design Events:
10 Year Event:
Carry over from upstream inlet (cfs) = 0 Trial Te, hr. | i, in/hr. | Calc Tc, hr.
0.33 34 0.10
Tc = 11.4*%(LA.5)*(Kb*A.62)*(S1-.31)*(i*-.38)
0.167 47 0.09
Q10 (cfs)=CiA= 2.8 Use minimum Tc of 10 min. i=4.7

Velocity (ft/sec) = 2.3
Spread, T (ft) = 8.0
Allowable Spread (ft) = 9.5

SMF Program. See Note 1.
(gutter + shoulder).

50 Year Event:
Carry over from upstream inlet (cfs) = 0

Te = 11.4*(LA5)*(Kb*? 52)*(SA-.31)*(i*-.38)

Q50 (cfs) = CiA= 3.8
Velocity (ft/sec) = 2.4
Spread, T (it) = 9.1
Allowable Spread (ft) = 9.5

SMF Program.
(gutter + shoulder).

Trial Tc, hr.| i, infhr. | Calc Tc, hr.
0.33 465 0.09
0.167 6.4 0.08

Use minimum Tc of 10 min. i=6.4

Inlet location determined by spread criteria for 50-yr. event (ultimate).
Inlet size based on 50-yr. design storm: Q (cfs)= 3.8




[JobNo. 00173088 044 [No.
HDR Engineering, Inc. -
Computation
Project SR-51 Computed JPJ 12/20/95
Subject Pavement Drainage Checked LSM
Task Interim Design Sub-basin No. NB395 Sheet 2 of 2
Inlet Design
Flow Distribution at Depressed Inlet:
Depression = 1" Pavement Spread, Ts (ft) = 4.5
Sx1 = 38.9% See Note 7 Pavement x-slope (%) = 3.0
Sx2=5.5% Composite Ave. Pavement Flow, Qs (cfs) = 0.4 See Note 7
Sx=4.8% Gutter Flow, Qw (cfs) = 3.4

Spread (ft) = 8
Grate Interception:
Grate Intercept., Qi = Q(Rf*Eo+Rs(1-E0))

Rf=1.0
Rs at 50% Efficiency = 0.16
Eo=0.89
Qi at 50% Efficiency (cfs) = 3.1
Qi at 50% Efficiency (cfs) = 3.1
Inlet Bypass (cfs) = 0.7

Slotted Drain Calculations:

Se = Sx + SwEo
Lt = K*(Q*.42)*(8*.3)*(1/(n*Se))*.6

a(in)=3
W (ft)= 2.5
Sx (%) = 3.0
Sw (%) = 10
Se (%)= 11.9
Se (ft/ft) = 0.119
n=0.016

Eo=Qw/Q=0.89

See Note 4

See Note 5
Grate Length = 1.5'. See Note 6.

Calculated
SMF Program - Use

See Note 8
See Note 9

Length for total interception, Lt (ft) = 4.6

Lt at 67% Efficiency (ft) = 6.9

Length of Slotted Drain used (ft) = 10
Slotted Drain Intercept. (cfs) = 0.7
Slotted Drain Bypass (cfs) = 0.0

Notes

HEC 12 Software - SMF Engineering Corporation, Phoenix AZ.
Sub-basin area includes half of median. Assume future lanes will be added.
n/a

©ONDOR WD

Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn 12, page 56.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 7, page 55.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 8, page 57.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 3, page 23.
Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn 15, page 60.
Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn 16, page 60.
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Output Screen

Station

Catch Basin ID

Type of Inlet

Runoff Coefficient for Area-1

Drainage Area-1 (acres)

Runoff Coefficient for Area-2

Drainage Area-2 (acres)

Runoff Coefficient for Area-3

Drainage Area-3 (acres)

Intensity (inch/hr)

Additional Runoff (cfs)

Longitudinal Grade (ft/ft)

Slope-1 (ft/ft)

Slope-2 (ft/ft)

Slope-3 (ft/ft)

Gutter wWidth (ft)

Depression=a (inch)

Width Depression (ft)

Area Grate (sqg ft)

Length Perimeter Grate (ft)

Length Grate (ft)
0.0 cfs Qrunoff=
2.5 cfs Depth =

2.8 cfs
0.33 ft

Output Screen

Station

Catch Basin ID

Type of Inlet

Runoff Coefficient for Area-1

Drainage Area-1 (acres)

Runoff Coefficient for Area-2

Drainage Area-2 (acres)

Runoff Coefficient for Area-3

Drainage Area-3 (acres)

Intensity (inch/hr)

Additional Runoff (cfs)

Longitudinal Grade (ft/ft)

Slope-1 (ft/ft)

Slope-2 (ft/ft)

Slope-3 (ft/ft)

Gutter Width (ft)

Depression=a (inch)

Width Depression (ft)

Area Grate (sq ft)

Length Perimeter Grate (£ft)

Length Grate (ft)
0.0 cfs Qrunoff=
3.1 cfs Depth =

3.8 cfs
0.37 ft

Flowby=
Qint =

WOUINMDMHFENOOOONPOOOOOO
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NB395
395

2.2
.90
.00
.00
.00
.00
.00
.70
.8
.0055
.3333
.0667
.0300
.50
.00
.50
.00
.00
.00
Qtotal=
Spread=

khkhkhkhhkhdhhhkkdkhkkhkdhdrhkhhhrdrhdrhhdik

NB395
395

2.2
.90
.00
.00
.00
.00
.00
.40
.8
.0055
.3333
.0667
.0300
.50
.00
.50
.00
.00

.00
Qtotal=
Spread=

NW\INHNOOOONO\OOOOOO

PgUp PgDhn Esc

Grated Inlet
pP-1-7/8-4

Sheet 1
Flowby dn= 0.3 cfs
Velocity = 2.27 ft/s

2.8 cfs
7.98 ft

PgUp PgDhn Esc

Grated Inlet
P-1-7/8-4

Sheet 1
3.8 c¢fs Flowby dn= 0.7 cfs
9.14 ft Velocity = 2.42 ft/s




[Job No. 00173 088 044 , [N,
HDR Engineering, Inc.
Computation , ' .
Project SR-51 Computed JPJ 12/26/95
Subject Pavement Drainage Checked LSM
Task Interim Design Sub-basin No. NB400 Sheet 1 of 2
Sub-basin Data:
Begin. Sta. =  400+00 N. Bound .
End Sta. = 404+00 N. Bound
Inlet Condition = On Grade
Kb = 0.02 Area
C= 0.90 Width Length Area (sf) | Area (ac)
Length, L (ff) = 468 = 0.0886 mi. 68.0 400 27,200 0.6244
Pvmnt. x-slope= 4.4 %
Ave. Slope, S = 0.545 % = 28.78 ft./mi. P1(10), 1 hr. = 1.65 in.
Slope at Inlet = 0.545 % P1(50), 1 hr. = 222 in.

Design Events:
Carry over from upstream inlet (cfs) = 0

10 Year Event:
Carry over from upstream inlet (cfs) = 0 Trial Tc, hr.§ i, in/hr. | Calc Tc, hr.
Tc = 11.4*(LA.5)*(Kb*A.52)*(SA-.31)*(i*-.38) 0.33 3.4 0.10
0.167 4.7 0.09
Q10 (cfs)=CiA=26 Use minimum Tc of 10 min. i=4.7
Velocity (ft/sec) = 2.4
Spread, T (ft)= 6.3 SMF Program. See Note 1.
Allowable Spread (ft) = 9.5 (gutter + shouider).
50 Year Event:
Carry over from upstream inlet (cfs) = 0
Trial Tc, hr. | i, in/hr. | Calc Tc, hr.
Tc = 11.4*(LA.5)*(Kb*A.52)*(S*-.31)*(i*-.38) 0.33 4,65 0.09
0.167 6.4 0.08
Q50 (cfs) = CiA= 3.6 Use minimum Tc of 10 min. i=6.4
Velocity (ft/sec) = 2.6
Spread, T (ft)= 7.2 SMF Program.
Allowable Spread (ft) = 9.5 (gutter + shoulder).

Inlet location determined by spread criteria for 10-yr. event..
Inlet size based on 50-yr. design storm: Q {cfs)= 3.6




[Job No. 00173 088 044 [No.
HDR Engineering, Inc.
Computation
Project SR-51 Computed JPJ 12/20/95
Subject Pavement Drainage Checked LSM
Task Iinterim Design Sub-basin No. NB400 Sheet 2 of 2
Inlet Design
Flow Distribution at Depressed Inlet:
Depression = 1" Pavement Spread, Ts (ft) = 2.9
Sx1 = 38.9% See Note 7 Pavement x-slope (%) = 4.4
Sx2=7.2% Composite Ave. Pavement Flow, Qs (cfs) = 0.3 See Note 7
Sx=6.1% Guiter Flow, Qw {(cfs) = 3.3

Spread (ft) = 6.4

Grate Interception:

Eo=Qw/Q = 0.93

Grate Intercept., Qi = Q(Rf*Eo+Rs(1-Eo)) See Note 4
Rf=1.0 See Note 5
Rs at 50% Efficiency = 0.22 Grate Length = 1.5". See Note 6.
Eo=0.93

Calculated
SMF Program - Use

Qi at 50% Efficiency (cfs) = 3.1
Qi at 50% Efficiency (cfs) = 3.1
Inlet Bypass (cfs) = 0.5

Slotted Drain Calculations:

Se = Sx + SwEo See Note 8
Lt = K{(Q".42)*(8*.3)*(1/(n*Se))*.6 See Note 9
a(in)=3
W (ft.)= 2.5 Length for total interception, Lt (it) = 3.7
Sx (%)= 4.4 Lt at 67% Efficiency (ft) = 5.5
Sw (%)= 10 Length of Slotted Drain used (ft)= 5

L/iLt= 0.90
Slotted Drain Intercept. (cfs) = 0.5
Slotted Drain Bypass (cfs) = 0.0

Se (%) = 13.7
Se (ft/ft) = 0.137
n= 0016

Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn 15, page 60.
Sub-basin area includes half of median. Assume future lanes will be added.
n/a

Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn 12, page 56.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 7, page 55.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 8, page 57.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 3, page 23.
Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn 15, page 60.
Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn 16, page 60.

Notes

©ONOOHAWN 2
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Output Screen

Station

Catch Basin ID

Type of Inlet

Runoff Coefficient for Area-1

Drainage Area-1 (acres)

Runoff Coefficient for Area-2

Drainage Area-2 (acres)

Runoff Coefficient for Area-3

Drainage Area-3 (acres)

Intensity (inch/hr)

Additional Runoff (cfs)

Longitudinal Grade (ft/ft)

Slope-1 (ft/ft)

Slope-2 (ft/ft)

Slope-3 (ft/ft)

Gutter Width (ft)

Depression=a (inch)

Width Depression (ft)

Area Grate (sq ft)

Length Perimeter Grate (ft)

Length Grate (ft)
0.0 cfs Qrunoff
2.4 cfs Depth

2.6 cfs
0.33 ft

Flowby=
Qint =

Output Screen

Station

Catch Basin ID

Type of Inlet

Runoff Coefficient for Area-1

Drainage Area-1 (acres)

Runoff Coefficient for Area-2

Drainage Area-2 (acres)

Runoff Coefficient for Area-3

Drainage Area-3 (acres)

Intensity (inch/hr)

Additional Runoff (cfs)

Longitudinal Grade (ft/ft)

Slope-1 (ft/ft)

Slope-2 (ft/ft)

Slope-3 (ft/ft)

Gutter Width (ft)

Depression=a (inch)

Width Depression (ft)

Area Grate (sq ft)

Length Perimeter Grate (ft)

Length Grate (ft)
0.0 cfs Qrunoff
3.1 cfs Depth

3.6 cfs
0.37 ft

Flowby=
Qint =

khhkhdhkhkhkhkhkhkhkdkhkhkhhdhhhhkhdhhdhkkhhik
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PgUp PgDhn Esc
NB400O
400
2.2 Grated Inlet
.90 P-1-7/8-4
.00
.00
.00
.00
.00
.70
.6
.0055
.3333
.0667
.0440
.50
.00
.50
.00
.00
.00 Sheet 1
Qtotal= 2.6 cfs Flowby dn= 0.2 cfs
Spread= 6.26 ft Velocity = 2.37 ft/s
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PgUp Pghn Esc

: NB4GO

400
2.2 Grated Inlet
.90 pP-1-7/8-4
.00
.00
.00
.00
.00
.40
.6
.0055
.3333
.0667
.0440
.50
.00
.50
.00
.00
.00 Sheet 1
Qtotal= 3.6 cfs Flowby dn= 0.5 cfs
Spread= 7.16 ft Velocity = 2.56 ft/s
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JJob No. 00173 088 044 lNo.

HDR Engineering, Inc.
Computation
Project SR-51 Computed JPJ 12/26/95

Subject Pavement Drainage Checked LSM
Task Interim Design Sub-basin No. NB404 Sheet 1 of 2

Sub-basin Data:
Begin. Sta.

End Sta.

inlet Condition

Kb = 0.02 Area
C= 0.90 Width Length Area (sf) | Area(ac)

Length, L (ft) = 668 0.1265 mi. 68.0 600 40,800 0.9366
Pvmnt. x-slope = 4.4 %

Ave. Slope, S = 0.545 % = 28.78 ft./mi. P1(10), 1 hr.

Slope at Inlet = 0.545 % P1(50), 1 hr.

404+00 N. Bound ,
410+00 N. Bound
On Grade

1.65 in.
222 in.

it

Design Events:

10 Year Event: :
Carry-over from upstream inlet (cfs) = 0

Trial Tc, hr. | i, inthr. | Cale Tc, hr.

. Tc = 11.44(LA.5)*(Kb*A.52)*(S*-.31)*(i-.38) 0.33 34 0.12

0.167 4.7 0.10
Q10 (cfs) = CiA= 4.0 Use minimum Tc of 10 min. i = 4.7
Velocity (ft/sec) = 2.6

Spread, T (ft}= 7.5 SMF Program. See note 1.

Allowable Spread (ft) = 9.5 (gutter + shoulder).

50 Year Event:
Carry-over from upstream inlet (cfs) = 0

Trial Tc, hr.| i, in/hr. | Calc Tc, hr.
Te = 11.4*(LA.5)*(Kb*A.52)*(S"-.31)*(i*-.38) 0.33 4.65 0.10
0.167 6.4 0.09
Q50 (cfs) = CiA= 54 Use minimum Tc of 10 min. i = 6.4
Velocity (ft/sec) = 2.8
Spread, T (ft) = 8.5 SMF Program.
Allowable Spread (ft) = 9.5 (gutter + shoulder).

Inlet location determined by spread criteria for 10-yr. event..
Inlet size based on 50-yr. design storm: Q (cfs)= 5.4




[JobNo. 00173 088 044 [No.
HDR Engineering, Inc.
Computation
Project SR-51 Computed JPJ 12/20/95
Subject Pavement Drainage Checked LSM
Task Interim Design Sub-basin No. NB404 Sheet 2 of 2
Inlet Design
Flow Distribution at Depressed Inlet:
Depression = 1" Pavement Spread, Ts (ft) = 4.5
Sx1= 38.9% See Note 7 Pavement x-slope (%) = 4.4
Sx2 = 6.6% Composite Ave. Pavement Flow, Qs (cfs) = 0.9 See Note 7
Sx = 5.6% Gutter Flow, Qw (cfs) =

Spread (it) = 8

Grate Interception:

Eo=Qw/Q=0.83

Grate Intercept., Qi = Q(Rf*Eo+Rs(1-Eo)) See Note 4
Rf=1.0 See Note 5
Rs at 50% Efficiency = 0.12 Grate Length = 1.5". See Note 6.
Eo=0.83

Qi at 50% Efficiency (cfs) = 3.8
Qi at 50% Efficiency (cfs) =

Calculated
SMF Program - Use.

Inlet Bypass (cfs) = 1.1

Slotted Drain Calculations:

Se = Sx + Swko See Note 8
Lt = K¥(Q".42)*(S*.3)*(1/(n*Se))*.6 See Note 9
a(in)=3
W (it)= 2.5 Length for total interception, Lt (ft) =
Sx(%)=44 Lt at 67% Efficiency (ft) =
Sw (%) = 10 Length of Slotted Drain used (ft) = 10

Se (%) = 12.7
Se (ft/ft) = 0.127
n=0.016

Slotted Drain Intercept. (cfs) =
Slotted Drain Bypass (cfs) =

HEC 12 Software - SMF Engineering Corporation, Phoenix AZ,

Sub-basin area includes half of median. Assume future lanes will be added.
n/a

Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn 12, page 56.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 7, page 55.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 8, page 57.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 3, page 23.
Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn 15, page 60.
Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn 16, page 60.

Notes
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Outpu't Screen I E X EEEE R EE T T EEEREEEE S LR &5 5 &4 PgUp PgDn Esc

Station : NB404
Catch Basin ID : 404
Type of Inlet : 2.2 Grated Inlet
Runoff Coefficient for Area-1 : .90 P-1-7/8-4
Drainage Area-1 (acres) .00
Runoff Coefficient for Area-2 .00
Drainage Area-2 (acres) .00
Runoff Coefficient for Area-3 .00
Drainage Area-3 (acres) .00
Intensity (inch/hr) .70
Additional Runoff (cfs) .0
Longitudinal Grade (ft/ft) .0055
Slope-1 (ft/ft) .3333
Slope-2 (ft/ft) .0667
Slope-3 (ft/ft) .0440
Gutter Width (ft) .50
Depression=a (inch) .00
Width Depression (ft) .50
Area Grate (sq ft) .00
Length Perimeter Grate (ft) .00
Length Grate (ft) : .00 Sheet 1
Tlowby= 0.0 cfs Qruncff= 4.0 cfs Qtotal= 4.0 cfs Flowby dn= 0.6 cfs
int = 3.4 cfs Depth = 0.39 ft Spread= 7.48 ft Velocity = 2.62 ft/s

WWOW-ITNFEFNODOOORIPOOOOOO
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Output Screen hkkkhkkhkhkdhkhhhhkhkdhdhkhdhkdhrhrdhdhdkx PgUp PgDn Esc

Station : NB404
Catch Basin ID : 404
Type of Inlet : 2.2 Grated Inlet
Runoff Coefficient for Area-1 : .90 P-1-7/8-4
Drainage Area-1 (acres) .00
Runoff Coefficient for Area-2 .00
Drainage Area-2 (acres) .00
Runoff Coefficient for Area-3 .00
Drainage Area-3 (acres) .00
Intensity (inch/hr) .40
Additional Runoff (cfs) .4
Longitudinal Grade (ft/ft) .0055
Slope-1 (ft/ft) .3333
Slope-~-2 (ft/ft) .0667
Slope-3 (ft/ft) .0440
Gutter Width (ft) .50
Depression=a (inch) .00
Width Depression (ft) .50
Area Grate (sq £ft) .00
Length Perimeter Grate (ft) .00
Length Grate (ft) : .00 Sheet 1
Flowby= 0.0 cfs Qrunoff= 5.4 cfs Qtotal= 5.4 cfs Flowby dn= 1.1 cfs
Qint = 4.3 cfs Depth = 0.43 ft Spread= 8.46 ft Velocity = 2.81 ft/s

WOV HNOODOOUIONNOOOOOO




00173 088 044

HDR Engineering, Inc.

Computation

Project SR-51

Subject Pavement Drainage

Task Ultimate Design Sub-basin No. NB410

Sub-basin Data:
Begin. Sta.=  410+00 N. Bound
End Sta. = 415+76.8 N. Bound - (High Point)
Inlet Condition = On Grade
Kb = 0.02

Computed

JrPJ

12/26/95

Checked

LSM

Sheet

1

of 2

Area

C= 0.90

Length

Area (sf)

Area (ac)

0.1249 mi.

Length, L (ft) = 659

576.8

47,586

1.0924

Pvmnt. x-slope= 20%
Ave. Slope, S = 0.34 %
Slope at Inlet = 0.545 %

17.86 ft./mi.

P1(10), 1 hr. =
P1(50), 1 hr. =

1.65 in.
2.22 in.

Design Events:

10 Year Event:
Carry-over from upstream inlet (cfs) = 0

Tc = 11.4*(LA.5)*(Kb**.52)*(S7-.31)*(i*-.38)

Q10 (cfs)= CiA= 4.6

Velocity (ft/sec) = 2.3
Spread, T (ft) = 12.7
Allowable Spread (ft) = 17.5

SMF Program. See Note 1.
(gutter + shoulder + 1/2 lane).

50 Year Event:
Carry-over from upstream inlet (cfs) = 0

Te = 11.4*(LA.5)*(Kb*A.52)*(S"-.31)*(i*-.38)

Q50 (cfs) = CiA= 6.3

Velocity (fi/sec) = 2.5
Spread, T (ft) = 14.6
Allowable Spread (ft) = 23.5

SMF Program
(gutter + shoulder + 1 lane)

Trial Tc, hr.

i, in/hr.

Calc Tc, hr.

0.33

3.4

0.14

0.167

4.7

0.12

Use minimum Tc of 10 min. i= 4.7

Trial Tc, hr.

i, in/hr.

Calc Te, hr.

0.33

4.65

0.12

0.167

6.4

0.11

Use minimum Tc of 10 min. i = 6.4

Inlet location determined by spread criteria for 10-yr. event (ultimate).
Inlet size based on 50-yr. design storm: Q (cfs)= 6.3




[JobNo. 00173 088 044 [No.
HDR Engineering, Inc.
Computation
Project SR-51 ' Computed JPJ 12/20/95
Subject Pavement Drainage Checked LSM
Task Ultimate Design Sub-basin No. NB410 Sheet 2 of 2
Iniet Design
Flow Distribution at Depressed Inlet:
Depression = 1" Pavement Spread, Ts (ft) = 8.5
Sx1 = 38.9% See Note 7 Pavement x-slope (%) = 2.0
Sx2 = 3.8% Composite Ave. Pavement Flow, Qs (cfs) = 1.1 See Note 7
Sx = 3.5% Gutter Fiow, Qw (cfs) = 5.2
Spread (ft) = 12 Eo=Qw/Q = 0.83
Grate Interception:
Grate Intercept., Qi = Q(Rf*Eo+Rs(1-Eo)) See Note 4
Rf=1.0 See Note 5
Rs at 50% Efficiency = 0.06 Grate Length = 1.5". See Note 6.
Eo=0.83
Qi at 50% Efficiency (cfs) = 4.3 Calculated
Qi at 50% Efficiency (cfs) = 4.2 SMF Program - Use
Inlet Bypass (cfs) = 2.1
Slotted Drain Calculations:
Se = Sx + SwEo See Note 8

Lt = KHQM42)*(SM.3)*(1/(n*Se))*6  See Note 9

a(n)=3
W (ft)= 2.5 Length for total interception, Lt (ft) = 8.0
Sx (%)= 2.0 Lt at 67% Efficiency (ft) = 12.0
Sw (%) = 10 Length of Slotted Drain used (ft) = 15
Se (%)= 10.3 Slotted Drain Intercept. (cfs) = 2.1
Se (ft/ft) = 0.103 Slotted Drain Bypass (cfs) = 0.0
n=0.016

Notes HEC 12 Software - SMF Engineering Corporation, Phoenix AZ.

Sub-basin area includes half of median. Assume future lanes will be added.
n/a

Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn 12, page 56.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 7, page 55.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 8, page 57.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 3, page 23.
Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn 15, page 60.

Reference FHA, Drainage of Highway Pavements, HEC 12, Egn 16, page 60.
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Flowby=

'Qint

Output Screen

t Screen

Station

Catch Basin ID

Type of Inlet

Runoff Coefficient for Area-1

Drainage Area-1 (acres)

Runoff Coefficient for Area-2

Drainage Area-2 (acres)

Runoff Coefficient for Area-3

Drainage Area-3 (acres)

Intensity (inch/hr)

Additional Runoff (cfs)

Longitudinal Grade (ft/ft)

Slope-1 (ft/ft)

Slope-2 (ft/ft)

Slope-3 (ft/ft)

Gutter Width (ft)

Depression=a (inch)

Width Depression (ft)

Area Grate (sg ft)

Length Perimeter Grate (ft)

Length Grate (ft)
0.0 cfs Qrunoff
3.4 cfs Depth

4.6 cfs
0.37 ft

Station

Catch Basin ID

Type of Inlet

Runoff Coefficient for Area-1

Drainage Area-1 (acres) :

Runoff Coefficient for Area-2 :

Drainage Area-2 (acres) :

Runoff Coefficient for Area-3

Drainage Area-3 (acres)

Intensity (inch/hr)

Additional Runoff (cfs)

Longitudinal Grade (ft/ft)

Slope-1 (ft/ft)

Slope-2 (ft/ft)

Slope-3 (ft/ft)

Gutter Width (ft)

Depression=a (inch)

Width Depression (ft)

Area Grate (sq ft)

Length Perimeter Grate (£t)

Length Grate (ft)
0.0 cfs Qrunoff
4.2 cfs Depth

6.3 cfs
0.41 £t

khkhkkkdhhdkdkdhkdhdhdhrhdrxhkhhhdrdik

IZEEEXEEETE R R LR R R ER R RS RS & AR LRSS

Qtotal=

PgUp Esc

PgDn
NB410
410

2.2
.90
.00
.00
.00
.00
.00
.70
.6
.0055
.3333
.0667
.0200
.50
.00
.50
.00
.00
.00
Qtotal=
Spread=

Grated Inlet
P-1-7/8-4

WOIMPRPNOOODORPOOOOOO

1
1.2 cfs
2.34 ft/s

Sheet
4.6 cfs Flowby dn=
12.71 £t Velocity

PgUp PgDn Esc
NB410
410

2.2
.90
.00
.00
.00
.00
.00
.40
.3
.0055
.3333
.0667
.0200
.50
.00
.50
.00
.00
.00

Grated Inlet
P-1-7/8-4

WOINENOODOOANNOOOOOO

1
2.1 cfs
2.49 ft/s

Sheet
6.3 cfs Flowby dn=
14.61 ft Velocity

Spread=




|£)b No. 00173 088 044 |No.
HDR Engineering, Inc.
Computation
Project SR-51 Computed JPJ 12/26/95
Subject Pavement Drainage Checked LSM
Task Ultimate Design Sub-basin No. NB426 Sheet 1 of 2
Sub-basin Data:
Begin. Sta. =  422+00 N. Bound :
End Sta. = 426+00 N. Bound
Inlet Condition = On Grade
Kb = 0.02 Area
C= 0.90 Width Length Area (sf) | Area (ac)
Length, L (ft) = 471 = 0.0891 mi. 70.5 400 40,250 0.9240
Pvmnt. x-slope= 20 %
Ave. Slope, S = 02 % = 10.56 ft./mi. P1(10), 1 hr. = 1.65 in.
Slope at inlet = 0.1 % P1(50), 1 hr. = 2.22 in.
Design Events:
Carry over from upstream inlet (cfs) = 0
10 Year Event:
Trial Tc, hr. | i, in/hr. | Calc Tc, hr.
Tc = 11.4%(LA.5)*(Kb*A.52)*(S"-.31)*(i*-.38) 0.33 34 0.13
Q10 (cfs)=CiA= 3.9 0.167 47 0.12
Use minimum Tc of 10 min. i=4.7

Velocity (ft/sec) = 1.1
Spread, T (ft) = 17.0
Allowable Spread (ft) = 17.5

SMF Program. See Note 1.
(gutter + shoulder + 1/2 lane).

50 Year Event:
Carry over from upstream inlet (cfs) = 0

Te = 11.4%(LA.5)*(Kb** 52)%(SA-.31)*(i*-.38)

Q50 (cfs) = CiA= 5.3

Velocity (fi/sec) = 1.2
Spread, T (ft) = 19.3
Allowable Spread (ft) = 23.5

SMF Program
(gutter + shoulder + 1 lane).

Trial Te, hr.| i, in/hr. | Calc T, hr.
0.33 465 0.12
0.167 6.4 0.11

Use minimum Tc of 10 min. i = 6.4

Inlet location determined by spread criteria for 10-yr. event (ultimate).
Inlet size based on 50-yr. design storm: Q (cfs)

=53




JobNo. 00173 088 044 lNo.
HDR Engineering, Inc.
Computation -
Project SR-51 Computed JPJ 12/20/95
Subject Pavement Drainage : Checked LSM
Task Ultimate Design Sub-basin No. NB426 Sheet 2 of 2
Inlet Design
Flow Distribution at Depressed Inlet:
Depression = 1" Pavement Spread, Ts (ft) = 12.5
Sx1= 38.9% See Note 7 Pavement x-slope (%) = 2.0
Sx2 = 3.3% Composite Ave. Pavement Flow, Qs (cfs) = 1.2 See Note 7
Sx = 3.0% Gutter Flow, Qw (cfs) = 4.1
Spread (ft) = 16 Eo=Qw/Q= 077

Grate Interception:

Grate Intercept., Qi = Q(Rf*Eo+Rs(1-Eo)) See Note 4
Rf=1.00 See Note 5
Rs at 50% Efficiency = 0.20 Grate Length = 1.5". See Note 6.
Eo= 077
Qi at 50% Efficiency (cfs) = 3.4 Calculated
Qi at 50% Efficiency (cfs) = 3.1 SMF Program - Use

Inlet Bypass (cfs) = 2.2
Slotted Drain Calculations:

Se = Sx + Swko See Note 8
Lt = K*Q".42)*(8".3)*(1/(n*Se))*.6 See Note 9

a(in)=3
W (ft.)= 2.5 Length for total interception, Lt (ft) = 5.1
Sx (%)= 2.0 Lt at 67% Efficiency (ft)= 7.6
Sw (%)= 10 Length of Slotted Drain used (ft) = 5
Se (%)= 9.7 L/Lt= 0.66
Se (f/ft) = 0.097 Slotted Drain Intercept. (cfs) = 1.4
n=0.016 Slotted Drain Bypass (cfs) = 0.8

Notes HEC 12 Software - SMF Engineering Corporation, Phoenix AZ.

Sub-basin area includes half of median. Assume future lanes will be added.
n/a :

Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn 12, page 56.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 7, page 55.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 8, page 57.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 3, page 23.
Reference FHA, Drainage of Hignway Pavements, HEC 12, Eqn 15, page 60.
Reference FHA, Drainage of Highway Pavements, HEC 12, Egn 16, page 60.
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Output Screen dhkhkhkkkhkhhkhkhkdkdhdhkhdrhkdhdrhdhxhhddk PgUp PgDn Esc

Station : NB426
Catch Basin ID : 426
Type of Inlet : 2.2 Grated Inlet
Runoff Coefficient for Area-1 : .90 P-1-7/8-4
Drainage Area-1 (acres) .00
Runoff Coefficient for Area-2 .00
Drainage Area-2 (acres) .00
Runoff Coefficient for Area-3 .00
Drainage Area-3 (acres) .00
Intensity (inch/hr) .70
Additional Runoff (cfs) .9
Longitudinal Grade (ft/ft) .0010
Slope-1 (ft/ft) .3333
Slope-2 (ft/ft) .0667
Slope-3 (ft/ft) .0200
Gutter Width (£ft) .50
Depression=a (inch) .00
Width Depression (ft) .50
Area Grate (sqg ft) .00
Length Perimeter Grate (£ft) .00
Length Grate (ft) : .00 Sheet 1
Flowby= 0.0 cfs Qrunoff 3.9 cfs Qtotal= 3.9 cfs Flowby dn= 1.4 cfs
int = 2.5 cfs Depth 0.46 ft Spread= 17.06 ft Velocity = 1.16 ft/s

WWOIDMDHFHENOOODOWPHPRODODOOOO

Output Screen hkhkkkkhkkdhkhkhkkdhhhhkkhhkdhdhkhkdhkdhdtdrx PgUp PgDn Esc

Station : NB426
Catch Basin ID : 426
Type of Inlet : 2.2 Grated Inlet
Runoff Coefficient for Area-1 : .90 P-1-7/8-4
Drainage Area-1 (acres) .00
Runoff Coefficient for Area-2 .00
Drainage Area-2 (acres) .00
Runoff Coefficient for Area-3 .00
Drainage Area-3 (acres) .00
Intensity (inch/hr) .40
Additional Runoff (cfs) .3
Longitudinal Grade (ft/ft) .0010
Slope-1 (ft/ft) .3333
Slope-2 (ft/ft) .0667
Slope-3 (ft/ft) .0200
Gutter wWidth (ft) .50
Depression=a (inch) .00
Width Depression (ft) .50
Area Grate (sq ft) .00
Length Perimeter Grate (ft) .00
Length Grate (ft) : .00 Sheet 1
Flowby= 0.0 cfs Qrunoff 5.3 cfs Qtotal= 5.3 cfs Flowby dn= 2.2 cfs
Qint = 3.1 cfs Depth 0.50 ft Spread= 19.31 ft Velocity = 1.25 ft/s

r
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i
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i
1
i
1
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00173 088 044

HDR Engineering, Inc.
Computation

Project SR-51

Subject Pavement Drainage

Task Ultimate Design Sub-basin No. NB427

Sub-basin Data:
Begin. Sta.
End Sta.
Inlet Condition
Kb =

426+00 N. Bound
284+40 N. Bound
Sag Location - 427+09
0.02

Computed

JPJ

12/26/95

Checked

LSM

Sheet

1

of 2

Area

C= 0.90

Length

Area (sf)

Area (ac)

Length, L (ft) = 175

240

16,820

0.3884

2.0 %
01 %
0%

Pvmnt. x-slope=
Ave. Slope, S =
Slope at inlet =

P1(10), 1 hr. =
P1(80), 1 hr.

1.65 in.
222 in.

Design Events:

10 Year Event:
Carry over from upstream inlets (cfs) = 0.7

Te = 11.4*(LA.5)*(Kb**.52)*(S"-.31)*(i*-.38)

Q10 (cfs) = CiA= 1.6

Q10 w/carryover (cfs) = 2.3

Velocity (ft/sec) = 0.0

Spread, T (ft) = 9.5
Allowable Spread (ft) = 17.5

SMF Program. See Note 1.
(gutter + shoulder + 1/2 lane).

50 Year Event: o
Carry over from upstream inlets (cfs) = 1.7

Te = 11.4%(LA.5)*(Kb*».52)*(S-.31)*(i*-.38)

Q50 (cfs) = CiA= 2.2

Q50 w/carryover (cfs) = 3.9

Velocity (ft/sec) = 0.0
Spread, T (ft) = 16.1
Allowable Spread (ft) = 23.5

SMF Program.
(gutter + shoulder + 1 lane).

Trial Tc, hr.

i, in/hr.

Caic T, hr.

0.33

3.4

0.10

0.167

4.7

0.09

Use minimum Tc of 10 min. i=4.7

Trial Tc, hr.

i, in/hr.

Calc T, hr.

0.33

4.65

0.09

0.167

6.4

0.08

Use minimum Tcof 10 min. i=6.4

Inlet location determined by spread criteria for 10-yr. event (ultimate).
Inlet size based on 50-yr. design storm: Q (cfs)= 3.9




lJobNo. 00173088 044 [No.
HDR Engineering, Inc. .

Computation
Project SR-51 V Computed JPJ 12/20/95
Subject Pavement Drainage Checked LSM
Task Ultimate Design Sub-basin No. NB427 Sheet 2 of 2
Grate Interception: Sag Location ,
Qi = Cw*P*d*.5 See Note 3
Cw=3
Qi max. at 100% Efficiency (cfs) = 7.3 Calc. P({f)y=9 Disregard curb side.
d(fty = 0.42
Qi at 50% Efficiency {cfs) = 3.9 SMF Program - Use

Inlet Bypass (cfs) = 0.0
Slotted Drain Calculations:

Qi = 0.8*L*"W*(2*g*d)*.5 See Note 5
Qi =0.94*L*d".5 See Note 6

Slotted Drain Length, L {ft) = 0.0
Approx. Depth, d (ft) = 0.42

Qi at 100% Efficiency (cfs) = 0.0

Qi at 50% Efficiency (cfs) = 0.0

Notes HEC 12 Software - SMF Engineering Corporation, Phoenix, AZ.

Sub-basin area includes half of median. Assume future lanes will be added.
Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn 17, page 69.
n/a

Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn. 23, page 80.

Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn. 24, page 80.
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Output Screen

Station
Catch Basin ID
Type of Inlet
Runoff Coefficient for Area-1
Drainage Area-1 (acres)
Runoff Coefficient for Area-2
Drainage Area-2 (acres)
Runoff Coefficient for Area-3
Drainage Area-3 (acres)
Intensity (inch/hr)
Additional Runoff (cfs)
Longitudinal Grade (ft/ft)
Slope-1 (ft/ft)
Slope-2 (ft/ft)
Slope-3 (ft/ft)
Gutter Width (ft)
Depression=a (inch)
Width Depression (ft)
Area Grate {(sq ft)
Length Perimeter Grate
Length Grate (ft)

0.0 cfs Qrunoff

2.3 cfs Depth

,-/

(ft)

2.3 cfs
0.31 ft

Flowby=
int =

Output Screen

Station

Catch Basin ID

Type of Inlet

Runoff Coefficient for Area-1

Drainage Area-1 (acres)

Runoff Coefficient for Area-2

Drainage Area-2 (acres)

Runoff Coefficient for Area-3

Drainage Area-3 (acres)

Intensity (inch/hr)

Additional Runoff (cfs)

Longitudinal Grade (ft/ft)

Slope-1 (ft/ft)

Slope-2 (ft/ft)

Slope-3 (ft/ft)

Gutter Width (ft)

Depression=a (inch)

Width Depression (ft)

Area Grate (sqg ft)

Length Perimeter Grate (ft)

Length Grate (ft)
0.0 cfs Qrunoff=
3.9 cfs Depth =

r
i
i
i
1
i
1
i

3.9 cfs
0.44 ft

Flowby=

Qint =

dkkkhkhkdhkhdhdhkhkrhhkhhkddhkxhhkhrbddhxsk

NB427
427
2.2
0.90
0.00
0.00
0.00
0.00
0.00
4.70
2.3
0.0000
0.3333
0.0667
0.0200
2.50
1.00
2.50
7.00
9.00
3.00
Qtotal=
Spread=

dhkhkhkhkkkdkhhkhkdhkdhrhkkrkkihhhrhhhrhhd

: NB427

427

2.2
.90
.00
.00
.00
.00
.00
.40
.9
.0000
.3333
.0667
.0200
.50
.00
.50
.00
.00
.00
Qtotal=
Spreads=

WWOUINDNRFENOODODOWANOOOOOO

PgUp PgDn Esc

Grated Inlet
P-1-7/8-4

Sheet 1
2.3 cfs Flowby dn= 0.0 cfs
9.53 ft Velocity = 0.00 ft/s

PgUp Pghn Esc

Grated Inlet
P-1-7/8-4

Sheet 1
3.9 cfs Flowby dn= 0.0 cfs
16.01 ft Velocity = 0.00 ft/s




jJob No. 00173 088 044 ]No.
HDR Engineering, Inc.
Computation
Project SR-51 Computed JPJ 12/26/95
Subject Pavement Drainage Checked LSM
Task Uttimate Design Sub-basin No. NB428 Sheet 1 of 2
Sub-basin Data:
Begin. Sta. =  428+40 N. Bound :
End Sta. = 435+60 N. Bound - End Project
Inlet Condition = On Grade
Kb= 0.02 Area
C= 0.90 Width Length Area (sf) | Area (ac)
Length, L (ft) = 791 = 0.1498 mi. 70.5 n/a 40,538 0.9306
Pvmnt. x-slope= 2.0 %
Ave. Slope, S = 1.0 % = 50.69 ft./mi. P1(10), 1 hr. = 1.85 in.
Slope at Inlet = 04 % P1(50), 1 hr. = 2.22 in.
Design Events:
10 Year Event:
Carry over from upstream inlet (cfs) = 0
Trial Tc, hr.| 4, in/hr. | Calc T, hr.
Tc = 11.4*(LA.5)*(Kb**.52)*(S"-.31)*(i*-.38) 0.33 34 0.11
0.167 4.7 0.09
Q10 (cfs) = CiA= 3.9 Use minimum Tc of 10 min. i =4.7

Velocity (ft/sec) = 2.0
Spread, T (ft) = 12.7
Allowable Spread (ft) = 17.5

50 Year Event:

Te = 11.4*(LA5)*(Kb*A.52)*(S-.31)*(i*-.38)

Q50 (cfs) = CiA= 54

Velocity (ft/sec) = 2.1
Spread, T (ft) = 14.6
Allowable Spread (ft) = 23.5

SMF Program

SMF Program. See Note 1.
(gutter + shoulder + 1/2 lane).

(gutter + shoulder + 1 lane).

Trial Tc, hr.| i, in/hr. | Calc Tc, hr.
0.33 4.65 0.10
0.167 6.4 0.08

Use minimum Tcof 10 min. i=6.4

Inlet location determined by spread criteria for 10-yr. event (ultimate).
Inlet size Use 10-yr. Design Storm:

Q (cfs)= 5.4
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Job No. 00173 088 044 |No.
HDR Engineering, Inc.
Computation
Project SR-51 Computed JPJ 12/20/95
Subject Pavement Drainage Checked LSM
Task Ultimate Design Sub-basin No. NB428 Sheet 2 of 2
Inlet Design
Flow Distribution at Depressed Inlet:
Depression = 1" Pavement Spread, Ts (it) = 8.0
Sx1 = 38.9% See Note 7 Pavement x-slope (%) = 2.0
Sx2 = 3.8% Composite Ave. Pavement Flow, Qs (cfs) = 0.8 See Note 7
Sx = 3.5% Gutter Flow, Qw (cfs) = 4.6

Spread (ft) = 11.5
Grate Interception:
Grate Intercept., Qi = Q(Rf*Eo+Rs(1-Eo))

Rf=1.00

Rs at 50% Efficiency = 0.08

Eo=0.85
Qi at 50% Efficiency (cfs) = 4.0
Qi at 50% Efficiency (cfs) = 3.6
Inlet Bypass (cfs) = 1.8

Slotted Drain Calculations:

Se = Sx + SwEo
Lt = K*(QA.42)*(S*.3)*(1/(n*Se))*.6

a(in)=3
W (ft.)= 2.5
Sx (%) = 2.0
Sw (%) = 10
Se (%) = 10.5
Se (ft/ft) = 0.105
n= 0.016

Eo=Qw/Q = 0.85

See Note 4

See Note 5
Grate Length = 1.5'. See Note 6.

Calculated
SMF Program - Use

See Note 8
See Note 9

Length for total interception, Lt (ft) = 6.8

Lt at 67% Efficiency (ft) = 10.1
Length of Slotted Drain used (ft) = &
LLt=0.50
Slotted Drain Intercept. (cfs) = 0.9
Slotted Drain Bypass (cfs) = 0.9

Notes

HEC 12 Software - SMF Engineering Corporation, Phoenix AZ.
Sub-basin area includes half of median. Assume future lanes wiil be added.
n/a

©ONOOAWON=

Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn 12, page 56.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 7, page 55.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 8, page 57.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 3, page 23.
Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn 15, page 60.
Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn 16, page 60.



Output Screen khkkhhhkkhhkhhhhhhdhhhkhhrhhhkkhkrhks PgUp PgDn Esc

Station : NB428
Catch Basin ID : 428
Type of Inlet : 2.2 Grated Inlet
Runoff Coefficient for Area-1 .90 P-1-7/8-4
Drainage Area-1 (acres) .00
Runoff Coefficient for Area-2 .00
Drainage Area-2 (acres) .00
Runoff Coefficient for Area-3 .00
Drainage Area-3 (acres) .00
Intensity (inch/hr) .70
Additional Runoff (cfs) .9
Longitudinal Grade (ft/ft) .0040
Slope-1 (ft/ft) .3333
Slope-2 (ft/ft) .0667
Slope-3 (ft/ft) .0200
Gutter Width (ft) .50
Depression=a (inch) .00
Width Depression (ft) .50
Area Grate (sqg ft) .00
Length Perimeter Grate (ft) .00
Length Grate (ft) : .00 Sheet 1
Flowby= 0.0 cfs Qrunoff 3.9 cfs Qtotal= 3.9 cfs Flowby dn= 1.0 cfs
int = 2.9 cfs Depth 0.37 ft Spread= 12.66 ft Velocity = 2.00 ft/s

WO PHFPNOOOOWIPrOOOOOO

Output Screen hkkhhhhkhhhhhkhhdhkhkdhhhkhhhhdkkdk PgUp PgDn Esc

Station : NB428
Catch Basin ID : 428
Type of Inlet : 2.2 Grated Inlet
Runoff Coefficient for Area-1 : .90 P-1-7/8-4
Drainage Area-1 (acres) .00
Runoff Coefficient for Area-2 .00
Drainage Area-2 (acres) .00
Runoff Coefficient for Area-3 .00
Drainage Area-3 (acres) .00
Intensity (inch/hr) .40
Additional Runoff (cfs) .4
Longitudinal Grade (ft/ft) .0040
Slope-1 (ft/ft) .3333
Slope-2 (ft/ft) .0667
Slope-3 (ft/ft) .0200
Gutter Width (ft) .50
Depression=a (inch) .00
Width Depression (£ft) .50
Area Grate (sq ft) .00
Length Perimeter Grate (ft) .00
Length Grate (ft) : .00 Sheet 1 _
Flowby= 0.0 cfs Qrunoff 5.4 cfs Qtotal= 5.4 cfs Flowby dn= 1.8 cfs
'Qint = 3.6 cfs Depth 0.41 ft  Spread= 14.61 ft Velocity = 2.13 ft/s

r
]
i
]
i
1
i
i
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00173 088 044

HDR Engineering, Inc.
Computation
Project SR-51 Computed JPJ 12/26/95

Subject Pavement Drainage Checked LSM
Task Ultimate Design Sub-basin No. GRD11 Sheet 1 of 2

Sub-basin Data:
Begin. Sta. = Greenway Bridge Deck
End Sta. 11+00 Ramp D
Inlet Condition = On Grade
Kb = 0.02 Area
C= 0.90 Width Length Area {sf) | Area (ac)

Length, L (ft) = 900 0.1705 mi. Varies 900 36,730 0.843

Pvmnt. x-slope= 2.0 %
Ave, Slope, S = 0.7 % = 36.96 ft./mi. P1(10), 1 hr. = 1.65 in.

Slope at Inlet = 1.15 % P1(50), 1 hr. 2.22 in.

Design Events:
Carry over from upstream inlet (cfs) = 0

10 Year Event:

Trial Tc, hr.{ i, in/hr. | Calc Tc, hr.
Tc = 11.4*(LA.5)*(Kb*A.52)*(S7-.31)*(i"-.38) 0.33 34 0.13
0.167 4.7 0.11
Q10 (cfs) = CiA= 3.6 Use minimum Tcof 10 min. i = 4.7
Velocity (ft/sec) = 3.0 '
Spread, T (ft) = 9.6 SMF Program. See Note 1.
Allowable Spread (ft) = 10

50 Year Event:
Carry over from upstream inlet (cfs) = 0

Trial Tc, hr.{ i, in/hr. | Calc Te, hr.
Tc = 11.4*(LA.5)*(Kb*A.52)*(S*-.31)*(i*-.38) 0.33 4.65 0.11
0.167 6.4 0.10
Q50 (cfs) = CiA= 4.9 Use minimum Tc of 10 min. i=6.4
Velocity (ft/sec) = 3.2 .
Spread, T (ft)= 11.1 SMF Program. Spread at inlet reduced by slotted drain.
Allowable Spread (ft) = 10 ’ ’

Inlet location determined by spread criteria for 50 yr. event.
Inlet size based on 50-yr. design storm: Q (cfs)= 4.9




lJob No. 00173 088 044 |No.
HDR Engineering, Inc.
Computation
Project SR-51 Computed JPJ 12/20/95
Subject Pavement Drainage Checked LSM
Task Uitimate Design Sub-basin No. GRD11 Sheet 2 of 2
Inlet Design i
Flow Distribution at Depreséed Inlet:
Depression = 1" Pavement Spread, Ts (ft) = 4.5
Sx1 = 38.9% See Note 7 Pavement x-slope (%) = 2.0
Sx2 = 4.9% Composite Ave. Pavement Flow, Qs (cfs) = 0.3 See Note 7
Sx = 4.4%

Spread (ft) = 8
Grate Interception:
Grate Intercept., Qi = Q(Rf*Ec+Rs(1-Eo))

Rf=1.0

Rs at 50% Efficiency = 0.04

Eo = 0.94
Qi at 50% Efficiency (cfs) = 4.4
Qi at 50% Efficiency (cfs) = 3.9
Inlet Bypass (cfs) = 1.0

Slotted Drain Calculations:

Gutter Flow, Qw (cfs) = 4.6
Eo = Qw/Q = 0.94

See Note 4

See Note 5
Grate Length = 1.5". See Note 6.

Calculated
SMF Program - Use

Se = Sx + SwEo See Note 8
Lt = K*(Q".42)*(S".3)*(1/(n*Se))*.6 See Note 9
a(in)=3
W (ft.)= 2.5 Length for total interception, Lt (ft) = 6.9
Sx (%)= 2.0 Lt at 67% Efficiency (ft) = 10.3
Sw (%)= 10 Length of Slotted Drain used (ft) = 10

Se (%)= 11.4
Se (ft/ft) = 0.114
n=0.016

Lit=0.97
Slotted Drain Intercept. (cfs) = 1.0
Slotted Drain Bypass (cfs) = 0.0

Notes HEC 12 Software - SMF Engineering Corporation, Phoenix AZ.
n/a

n/a

Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn 12, page 56.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 7, page 55.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 8, page 57.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 3, page 23.
Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn. 15, page 60.
Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn. 16, page 60.

©oo N AN
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Flowby=
int =
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Flowby=
Qint =

Output Screen

t Screen

Station

Catch Basin ID

Type of Inlet

Runoff Coefficient for Area-1

Drainage Area-1 (acres)

Runoff Coefficient for Area-2

Drainage Area-2 (acres)

Runoff Coefficient for Area-3

Drainage Area-3 (acres)

Intensity (inch/hr)

Additional Runoff (cfs)

Longitudinal Grade (ft/ft)

Slope-1 (ft/ft)

Slope-2 (ft/ft)

Slope-3 (ft/ft)

Gutter Width (ft)

Depression=a (inch)

Width Depression (ft)

Area Grate (sg ft)

Length Perimeter Grate (ft)

Length Grate (ft)
0.0 cfs Qrunoff=
3.1 c¢fs Depth =

3.6 cfs
0.31 ft

Station

Catch Basin ID

Type of Inlet

Runoff Coefficient for Area-1

Drainage Area-1 (acres)

Runoff Coefficient for Area-2

Drainage Area-2 (acres)

Runoff Coefficient for Area-3

Drainage Area-3 (acres)

Intensity (inch/hr)

Additional Runoff (cfs)

Longitudinal Grade (ft/ft)

Slope-1 (ft/ft)

Slope-2 (ft/ft)

Slope-3 (ft/ft)

Gutter Width (ft)

Depression=a (inch)

Width Depression (ft)

Area Grate (sq ft)

Length Perimeter Grate (ft)

Length Grate (£ft)
0.0 cfs Qrunoff
3.9 cfs Depth

4.9 cfs
0.34 ft

dhkhkhkhkhkhkdbhkhkhhkhdhkhhhkrhkrhhrdhhhdk

GRD11
11

2.2

0.90
.00
.00
.00
.00
.00
.70
.6
.0115
.3333
.0667
.0200
.50
.00
.50
.00
.00
.00
Qtotal=
Spread=

WWOINVNHENMNOODODOWPROOOOO

khkkhkhkhhkhkhdhhhhkhdhhkkrdhtddhkdhhdhik

GRD11

11
2.2
0.90
0.00
0.00
0.00
0.00
0.00
6.40
4.9
0.0115
0.3333
0.0667
0.0200
2.50
1.00
2.50
7.00
9.00
3.00

’ Qtotal=

Spread=

PgUp PgDn Esc

Gfated Inlet
P-1-7/8-4

Sheet 1
3.6 cfs Flowby dn= 0.5 cfs
9.56 ft Velocity = 2.99 ft/s

PgUp PgDhn Esc

Grated Inlet
P-1-7/8-4

Sheet 1
4.9 cfs Flowby dn= 1.0 cfs
11.06 ft Velocity = 3.18 ft/s




00173 088 044

HDR Engineering, Inc.
Computation
Project SR-51 ' Computed JPJ 12/26/95

Subject Pavement Drainage Checked LSM
Task Ultimate Design Sub-basin No. GRD13 Sheet 1 of 2

Sub-basin Data:
Begin. Sta. = 11+00 Ramp D
End Sta. 14+80 Ramp D
Inlet Condition = Sag Location -13+37.54

Kb = 0.02 Area
C= 0.90 Width Length Area (sf) | Area (ac)

Length, L (ft) = 250 0.047 mi. Varies 380 11,400 0.262

Pvmnt. x-slope= 20%
Ave. Slope, S = 0.2 % 10.56 ft./mi. P1(10), 1 hr. 1.65 in.

Slope at Inlet = 0% P1(50), 1 hr. 2.22 in.

Design Events:

N

10 Year Event:
Carry over from upstream inlet (cfs) = 0

Trial Te, hr.| i, in/hr. | Cale Tc, hr.
Tc = 11.4*(LA.5)*(Kb**.52)*(S"-.31)*(i*-.38) 0.33 3.4 0.10
0.167 4.7 0.09

Q10 (cfs) = CiA= 1.1 Use minimum Tc of 10 min. i = 4.7
Q10 w/carry-over (cfs) = 1.1

Velocity (ft/sec) = 0.0
Spread, T (it) = 2.6 SMF Program. See Note 1.

Allowable Spread (ft) = 10

50 Year Event:
Carry over from upstream inlet (cfs) = 0.4

Trial Tc, hr.1 i, in/hr. | Calc Te, hr.
Tc = 11.4*(LA.5)*(Kb** 52)*(S-.31)*(i"-.38) 0.33 4.65 0.09
0.167 6.4 0.08

Q50 (cfs) = CiA= 1.5 Use minimum Tc of 10 min. i = 6.4
Q50 wicarry-over (cfs) = 1.9

Velocity (ft/sec) = 0.0

Spread, T (ft)= 7.7 SMF Program.
Allowable Spread (ft) = 10

Inlet location determined by spread criteria for 50 yr. event.
Inlet size based on 50-yr. design storm: Q (cfs)= 1.9




[Job No. 00173 088 044 |No.

HDR Engineering, Inc.
Computation
Project SR-51 Computed JPJ 12/20/95
Subject Pavement Drainage Checked LSM
Task Ultimate Design Sub-basin No. GRD13 Sheet 2 of 2
Grate Interception: Sag Location

Qi = Cw*P*d*M.5 See Note 3

Cw=3
Qi max. at 100% Efficiency (cfs) = 3.8 Calc. P(f)=9 Disregard curb side.
Calc. d(ft)= 027
Qi at 50% Efficiency (cfs) = 1.9 SMF Program - Use -
Inlet Bypass (cfs) = 0.0

Slotted Drain Calculations:

Qi = 0.8*L*W*(2*g*d)».5 See Note 5

Qi =0.94*L.*d".5 See Note 6

Slotted Drain Length, L (ft) = 0.0
Approx. Depth, d (ft) = 0.27

Qi at 100% Efficiency (cfs) = 0.0

Qi at 50% Efficiency (cfs) = 0.0

HEC 12 Software - SMF Engineering Corporation, Phoenix, AZ.

Sub-basin area includes half of median. Assume future lanes will be added.
Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn 17, page 69.
n/a

Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn. 23, page 80.
Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn. 24, page 80.

Notes

oAM=



Output Screen hhkkkhkhhhhhdhhhkhhkdhhkhhhhhhhkhdxk PgUp PgDn Esc

Station : GRD13
Catch Basin ID : 13
Type of Inlet :
Runoff Coefficient for Area-1
Drainage Area-1 (acres)
Runoff Coefficient for Area-2
Drainage Area-2 (acres)
Runoff Coefficient for Area-3
Drainage Area-3 (acres)
Intensity (inch/hr)
Additional Runoff (cfs)
Longitudinal Grade (ft/ft)
Slope-1 (ft/ft)
Slope-2 (ft/ft)
Slope-3 (ft/ft)
Gutter wWidth (ft)
Depression=a (inch)
Width Depression (ft)
Area Grate (sq ft)
I Length Perimeter Grate (ft) .00
Length Grate (ft) : .00 Sheet 1
Flowby= 0.0 cfs Qrunoff 1.1 cfs Qtotal= 1.1 cfs Flowby dn 0.0 cfs
l}int = 1.1 cfs Depth 0.19 ft Spread= 3.56 ft Velocity 0.00 ft/s

.2 Grated Inlet
.90 P-1-7/8-4
.00

.00

.00

.00

.00

.70

.1

.0000

.3333

.0667

.0200

.50

.00

.50

.00

WOINHNOOOQOHPOOOOOON

l Output Screen kkkhkhhkkhhkkhkhhhhhd kb hhhhhhhrk ks PgUp PgDn Esc

Station : GRD13
Catch Basin ID : 13
Type of Inlet :
Runoff Coefficient for Area-1
Drainage Area-1 (acres)
Runoff Coefficient for Area-2
Drainage Area-2 (acres) :
Runoff Coefficient for Area-3 :
Drainage Area-3 (acres)
Intensity (inch/hr)
Additional Runoff (cfs)
Longitudinal Grade (ft/ft)
Slope-1 (ft/ft)
Slope-2 (ft/ft)
Slope-3 (ft/ft)
Gutter Width (ft)
Depression=a (inch)
Width Depression (ft)
Area Grate (sq ft)
Length Perimeter Grate (ft) .00
Length Grate (ft) : .00 Sheet 1
lowby= 0.0 cfs Qrunoff 1.9 cfs Qtotal= 1.9 cfs Flowby dn= 0.0 cfs
int = 1.9 cfs Depth 0.27 ft Spread= 7.69 ft Velocity = 0.00 ft/s

.2 Grated Inlet
.90 P-1-7/8-4
.00

.00

.00

.00

.00

.40

.9

.0000

.3333

.0667

.0200

.50

.00

.50

.00

WOINMNHFEFNMNMNOOOOHAMNOOOOOON




00173 088 044

HDR Engineering, Inc.
Computation
Project SR-51 : Computed JPJ 12/26/95

Subject Pavement Drainage Checked LSM
Task Uttimate Design Sub-basin No. GRD14 Sheet 1 of 2

Sub-basin Data:
Begin. Sta. 14+80 Ramp D
End Sta. 399+25 N. Bound
Inlet Condition = On Grade

Kb = 0.02 Area
C= 0.90 Width Length Area (sf) | Area (ac)

Length, L (ft) = 520 0.0985 mi. Varies 450 33,120 0.7603

Pvmnt. x-slope= 20 %
Ave. Slope, S = 15 % 79.20 ft./mi. P1(10), 1 hr. 1.65 in.

Slope at Inlet = 1.0 % P1(50), 1 hr. 2.22 in.

Design Events:
Carry over from upstream inlet (cfs) = 0

10 Year Event:

Trial Tc, hr.} i, inthr. | Calc Tc, hr.
Tc = 11.4%(LA .5 (Kb*A 52)*(S*-.31)*(i"-.38) 0.33 3.4 0.08
0.167 4.7 0.07
Q10 (cfs) = CiA= 3.2 Use minimum Tc of 10 min. i = 4.7
Velocity (ft/sec) = 2.8
Spread, T (ft) = 9.3 SMF Program. See Note 1.
Allowable Spread (ft) = 10

50 Year Event:
Carry over from upstream inlet (cfs) = 0

Trial Tc, hr.| i, in/hr. | Calc Tc, hr.
Tc = 11.4%(LA.5)*(Kb*A,52)*(S”-.31)*(i-.38) 0.33 4.65 0.07
0.167 6.4 0.06
Q50 (cfs) = CiA= 4.4 Use minimum Tc of 10 min. i = 6.4
Velocity (ft/sec) = 3.0
Spread, T (ft) = 10.9 SMF Program. Spread at inlet reduced by slotted drain.
Allowable Spread (ft) = 10 :

Inlet location determined by spread criteria for 50 yr. event.
Inlet size based on 50-yr. design storm: Q (cfs) = 4.4




[JobNo. 00173088 044 [No.
HDR Engineering, Inc.
Computation
Project SR-51 Computed JPJ 12/20/95
Subject Pavement Drainage Checked LSM
Task Ultimate Design Sub-basin No. GRD14 Sheet 2 of 2
Inlet Design ,
Flow Distribution at Depressed Inlet:
Depression = 1" Pavement Spread, Ts (ft) = 4.0
Sx1 = 38.9% See Note 7 Pavement x-slope (%) = 2.0
Sx2=5.1% Composite Ave. Pavement Flow, Qs (cfs) = 0.19 See Note 7
Sx = 4.5% Gutter Flow, Qw (cfs) = 4.2

Spread (ft)= 7.5

Grate Interception:

Eo=Qw/Q = 0.96

Grate Intercept., Qi = Q(Rf*Eo+Rs(1-Eo)) See Note 4
Rf=1.0 See Note 5
Rs at 50% Efficiency = 0.05 Grate Length = 1.5". See Note 6.
Eo=0.96

Qi at 50% Efficiency (cfs) = 4.0
Qi at 50% Efficiency (cfs) = 3.5
Inlet Bypass (cfs) = 0.9

Slotted Drain Calculations:

Se = Sx + SwEo
Lt = KXQ*.42)*(S .3)*(1/(n*Se))".6

a(in)=3
W (ft.)= 2.5
Sx(%)=2.0
Sw (%)= 10
Se (%)= 116
Se (ft/ft) = 0.116
n=0.016

Calculated
SMF Program - Use

See Note 8
See Note 9

Length for total interception, Lt (ft) = 6.3
Lt at 67% Efficiency (ft) = 9.4
Length of Slotted Drain used (ft)= 5
LLt= 0.53
Slotted Drain Intercept. (cfs) = 0.5
Slotted Drain Bypass (cfs) = 0.4

Notes Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn 16, page 60.
Sub-basin area includes half of median. Assume future lanes will be added.
n/a

Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn 12, page 56.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 7, page 55.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 8, page 57.
HEC 12 Software - SMF Engineering Corporation, Phoenix AZ.

Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn 15, page 60.

Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn.16, page 60.

N LN~



l Output Screen kkkkkRkKkhkhhhhhkkhhhhhhkhhrrkhhx* PgUp PgDn Esc

Station
Catch Basin ID
' Type of Inlet ,

Runoff Coefficient for Area-1

Drainage Area-1 (acres)

Runoff Coefficient for Area-2

Drainage Area-2 (acres)

Runoff Coefficient for Area-3

Drainage Area-3 (acres)

Intensity (inch/hr)

Additional Runoff (cfs)

Longitudinal Grade (ft/ft)

Slope-1 (ft/ft)

Slope-2 (ft/ft)

Slope-3 (ft/ft)

Gutter width (ft)

Depression=a (inch)

Width Depression (ft)

Area Grate (sg ft)

Length Perimeter Grate (ft)

Length Grate (ft)
Flowby= .0.0 cfs Qrunoff=
Qint = 2.8 cfs Depth =

3.2 cfs
0.30 ft

l Output Screen

Station

Catch Basin ID
l Type of Inlet

Runoff Coefficient for Area-1
Drainage Area-1 (acres)
Runoff Coefficient for Area-2
Drainage Area-2 (acres)
Runoff Coefficient for Area-3
Drainage Area-3 (acres)
Intensity (inch/hr)
Additional Runoff (cfs)
Longitudinal Grade (ft/ft)
Slope-1 (ft/ft)
Slope-2 (ft/ft)
Slope-3 (ft/ft)
Gutter wWidth (ft)
Depression=a (inch)
Width Depression (ft)
Area Grate (sqg ft)
Length Perimeter Grate (ft)
Length Grate (ft)

0.0 cfs Qrunoff=
3.5 cfs Depth =

Flowby=
Qint =

4.4 cfs
0.33 ft

khkkkhhkkdhhhhkhhkhhkdhkhhhrkhhhbrhkhdhix

WONIDMDHNOOODORANOOOOOON

) Qtotal=

GRD14 .

14
2.2 Grated Inlet
0.90 P-1-7/8-4
0.00
0.00
0.00
0.00
0.00
4.70
3.2
0.0100
0.3333
0.0667
0.0200
2.50
1.00
2.50
7.00
9.00
3.00

Qtotal=

Spreads=

Sheet 1
3.2 cfs Flowby dn= 0.4 cfs
9.31 ft Velocity = 2.78 ft/s

PgUp Pghn Esc
GRD14

14

.2 Grated Inlet

.90 P-1-7/8-4

.00

.00

.00

.00

.00

.40

.4

.0100

.3333

.0667

.0200

.50

.00

.50

.00

.00

.00 Sheet -1
4.4 cfs Flowby dn= 0.9 cfs
Spread= 10.86 ft Velocity = 2.95 ft/s




00173 088 044

HDR Engineering, Inc.

Computation

Project SR-51 ' Computed JPJ 12/26/95

Subject Pavement Drainage Checked LSM
Task Ultimate Design Sub-basin No. BRB5 Sheet 1 of

2

Sub-basin Data:
Begin. Sta. 4+15.77 N. Bound
End Sta. 5+00 Ramp B
Inlet Condition = On Grade

Kb = 0.02 Area
C= 0.90 Width Length Area (sf) | Area (ac)

Length, L (ft) = 250 0.047 mi, Varies 250 20,825 | 0.4781

Pvmnt. x-slope= 44 %
Ave. Slope, S = 0.12 % = 6.34 ft./mi. P1(10), 1 hr.= 1.65 in.

Slope at Inlet = 0.15 % P1(50), 1 hr. = 2.22 in,

Design Events:
Carry over from upstream inlet (cfs) = 0

10 Year Event:

Trial Tc, hr.| i, infhr. | Calec Tc, hr.

Tc = 11.4*(L".5)*(Kb*".52)*(S*-.31)*(i*-.38) 0.33 3.4 0.11
0.167 4.7 0.10

Q10 (cfs) =CiA= 2.0 Use minimum Tc of 10 min. i= 4.7

Spread, T (ft)= 7.3 SMF Program. See Note 1.
Allowable Spread (ft) = 7.5 See Note 3.

50 Year Event:

Trial Tc, hr. ] i, in/hr. | Calc Tc, hr.

Tc = 11.4*(LN.5)"(Kb*».52)*(S"-.31)*(i*-.38) 0.33 4.65 0.10
0.167 6.4 0.09

Q50 (cfs) =CiA= 2.8 Use minimum Tc of 10 min. i = 6.4

Velocity (ft/sec) = 2.9
Spread, T (ft) = 8.4 SMF Program. Spread at inlet reduced by slotted drain.

Allowable Spread (ft) = 7.5 See Note 3.

Inlet location determined by spread criteria for 50 yr. event.
Inlet size based on 50-yr. design storm: Q (cfs)= 2.8

Inlet Design

Flow Distribution at Depressed Inlet:
Depression = 1" Pavement Spread, Ts (ft) = 4.5

Sx1 = 38.9% See Note 7 Pavement x-slope (%) = 4.4
Sx2=6.4% Composite Ave. Pavement Flow, Qs (cfs) = 0.4 See Note 7
Sx=5.5% ' Gutter Flow, Qw (cfs) = 2.4
Spread (ft) = 8 Eo=Qw/Q = 0.86
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Project SR-51 Computed JPJ 12/20/95
Subject Pavement Drainage Checked LSM
Task Ultimate Design Sub-basin No. BRB5 Sheet 2 of 2
Grate Intercept., Qi = Q(Ri*Eo+Rs(1-Eo)) See Note 4
Rf=1.0 See Note 5
Rs at 50% Efficiency = 0.06 See Note 6. With 50% clogging, grate length = 1.5".
Eo= 0.86

Qi at 50% Efficiency (cfs) = 2.1
Qi at 50% Efficiency (cfs) = 2.4
Inlet Bypass (cfs) = 0.4

Slotted Drain Calculations:

Se = Sx + SwEo
Lt = KXQA.42)*(S*.3)*(1/(n*Se))*.6

a(in)=3
W (ft.)= 2.5
Sx (%)= 4.4
Sw (%) =10
Se (%)= 4.4
Se (ft/ft) = 0.044
n=0.016

Calculated
SMF Program - Use

See Note 8
See Note 9

Length for total interception, Lt (ft) = 2.5

Lt at 67% Efficiency (ft) = 3.7

Length of Slotted Drain used (ft) = 5
Slotted Drain Intercept. (cfs) = 0.4
Slotted Drain Bypass (cfs) = 0.0

Notes

©OXNOOOA LN

HEC 12 Software - SMF Engineering Corporation, Phoenix AZ.

Sub-basin area includes half of median. Assume future lanes will be added.
Allowable spread limited by depth of flow not exceeding height of curb.
Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn 12, page 56.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 7, page 55.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 8, page 57.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 3, page 23.
Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn 15, page 60.
. Referénce FHA, Drainage of Highway Pavements, HEC 12, Eqn.16, page 60.




Output Screen

Station

Catch Basin ID
Type of Inlet
Runoff Coefficient for Area-1
Drainage Area-1 (acres)
Runoff Coefficient for Area-2
Drainage Area-2 (acres) ’
Runoff Coefficient for Area-3
Drainage Area-3 (acres)
Intensity (inch/hr)
Additional Runoff (cfs)
Longitudinal Grade (ft/ft)
Slope-1 (ft/ft)

Slope-2 (ft/ft)

Slope-3 (ft/ft)

Gutter Width (ft)

Depression=a (inch)

Width Depression (ft)

Area Grate (sqg ft)

Length Perimeter Grate (£ft)
Length Grate (ft)
Flowby= 0.0 cfs Qrunoff=
i = 1.8 cfs Depth =

2.0 cfs
0.38 ft

Output Screen

Station

Catch Basin ID

Type of Inlet

Runoff Coefficient for Area-1

Drainage Area-1 (acres)

Runoff Coefficient for Area-2

Drainage Area-2 (acres)

Runoff Coefficient for Area-3

Drainage Area-3  (acres)

Intensity (inch/hr)

Additional Runoff (cfs)

Longitudinal Grade (ft/ft)

Slope-1 (ft/ft)

Slope-2 (ft/ft)

Slope-3 (ft/ft)

Gutter Width (ft)

Depression=a (inch)

Width Depression (ft)

Area Grate (sq ft)

Length Perimeter Grate (ft)

Length Grate (ft)
0.0 cfs Qrunoff=
2.4 cfs Depth =

2.8 cfs
0.43 ft

Flowby=

.Qint =

hkhkkkhkhhhkhkhhkkhkhhhdhhhhhhdhkkhhhdrhhkk

LR R E SR LR R SR EEEREEE R R EEEEE R &S S

PgUp Pghn Esc
BRB5

500

2.2 Grated Inlet

.90 ' P-1-7/8-4

.00 »
.00
.00
.00
.00
.70
.0
.0015
.3333
.0667
.0440
.50
.00
.50
.00
.00
.00 Sheet 1
Qtotal= 2.0 cfs Flowby dn= 0.2 cfs
Spread= 7.32 ft Velocity = 1.36 ft/s

WOUONNDMPFPFNOOOONPOOOOOO

PgUp PgDn Esc
BRBS

500

.2 Grated Inlet

.90 P-1-7/8-4

.00

.00

.00

.00

.00

.40

.8

.0015

.3333

.0667

.0440

.50

.00

.50

.00

.00

.00 Sheet 1
Qtotal= 2.8 cfs Flowby dn= 0.4 cfs
Spread= 8.41 ft Velocity = 1.47 ft/s
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Project SR-51 o Computed JPJ 12/26/95

Subject Pavement Drainage Checked LSM
Task Ultimate Design Sub-basin No. BRB6 Sheet 1 of 2

Sub-basin Data:
Begin. Sta. = 5+00 Ramp B
End Sta. 10+00 Ramp B
Inlet Condition = Sag Location - 6+85.91
Kb = 0.02 Area
C= 0.90 Width Length Area (sf) | Area (ac)
Length, L (ft) = 315 0.060 mi. Varies nfa 30,600 0.702
Pvmnt. x-slope= 4.4 %
Ave. Slope, S = 01% = 5.28 ft./mi. P1(10), 1 hr. 1.65 in.
Slope at Inlet = 0% P1(50), 1 hr. 2.22 in.

Design Events:

10 Year Event:
Carry over from upstream iniet (cfs) = 0

Trial Tc, hr.] i, in/hr. | Calc Tc, hr.
Tc = 11.4*(LA.5)*(Kb** 52)*(SA-.31)*(i*-.38) 0.33 34 0.14
0.167 4.7 0.12
Q10 (cfs) = CiA= 3.0 Use minimum Tc of 10 min. i = 4.7
Velocity (ft/sec) =0
Spread, T (ft)= 7.0 SMF Program. See Note 1.
Allowable Spread (ft) = 7.5 See Note 3.

50 Year Event:
Carry over from upstream inlet (cfs) = 0.1

Trial Tc, hr.] i, in/hr. | Calc Tc, hr.

Tc = 11.4%(LA.5)"(Kb**.52)*(S"-.31)*(i"-.38) 0.33 4.65 0.12
0.167 6.4 0.11

Q50 (cfs) = CiA= 4.0
Q50 w/carry-over (cfs) = 4.1 Use minimum Tc of 10 min. i=6.4
Velocity (ft/sec) = 0 ’
Spread, T (ft) = 9.0 SMF Program. Spread at inlet reduced by slotted drain
Allowable Spread (ft) = 7.5 See Note 3

Inlet location determined by spread criteria for 50-yr. event.
Inlet size based on 50-yr. design storm: Q (cfs) = 4.1
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Computation

Project SR-51 ' Computed JPJ 12/20/95
Subject Pavement Drainage Checked LSM

Task Uitimate Design Sub-basin No. BRB6 Sheet 2 of 2

Grate Interception:

Qi = Cw*P*d™M.5 See Note 3
Cw=3
Qi max. at 100% Efficiency (cfs) = 8.2 Calc. P(ft)=9 Disregard curb side.
d (fty= 0.45
Qi at 50% Efficiency (cfs) = 4.1 SMF Program

Inlet Bypass (cfs) = 0.0 -
Slotted Drain Calculations:

Use 5 ft. of slotted drain on North side of grate to reduce spread at inlet.

HEC 12 Software - SMF Engineering Corporation, Phoenix AZ.

Sub-basin area includes half of median. Assume future lanes will be added.

Allowable spread limited by depth of flow not exceeding height of curb for 10-yr. event.
n/a

Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn 23, page 80.

Notes

ORrON =



Output Screen kkkhrkhhrhhhhdhhkhhkhhhhhhkhhrkhkdkx PgUp PgDn Esc

Station : BRB6

Catch Basin ID : 685

Type of Inlet : 2.2 Grated Inlet
Runoff Coefficient for Area-1 : .90 P-1-7/8-4
Drainage Area-1 (acres) .00

Runoff Coefficient for Area-2 .00

Drainage Arxrea-2 (acres) .00

Runoff Coefficient for Area-3 .00

Drainage Area-3 (acres) .00

Intensity (inch/hr) .70

Additional Runocff (cfs) .0

Longitudinal Grade (ft/ft) .0000

Slope-1 (ft/ft) .3333

Slope-2 (ft/ft) .0667

Slope-3 (ft/ft) .0440

Gutter Width (ft) .50

Depression=a (inch) .00

Width Depression (ft) .50

Area Grate (sq ft) .00

Length Perimeter Grate (ft) .00

Length Grate (ft) .00 Sheet 1

WONNFHEFNOOOOWROOOOOO

Flowby= 0.0 cfs Qrunoff= 3.0 cfs Qtotal= 3.0 cfs Flowby dn= 0.0 cfs
'Qint = 3.0 cfs Depth = 0.37 ft Spread= 7.05 ft Velocity = 0.00 ft/s

Output Screen hhkkkkhkhkhkhhhhkhkhkhkdrohhhbhkhhkhhhdhhbhkhdih PgUp PgDn Esc

Station : BRB6

Catch Basin ID : 685

Type of Inlet : 2.2 Grated Inlet

Runoff Coefficient for Area-1 .90 pP-1-7/8-4

Drainage Area-1 (acres) .00

Runoff Coefficient for Area-2 .00

Drainage Area-2 (acres) .00

Runoff Coefficient for Area-3 .00

Drainage Area-3 (acres) .00

Intensity (inch/hr) .40

Additional Runoff (cfs) L1

Longitudinal Grade (ft/ft) .0000

Slope-1 (ft/ft) .3333

Slope-2 (ft/ft) .0667

Slope-3 (ft/ft) .0440

Gutter Width (ft) .50

Depression=a {(inch) .00

Width Depression (ft) .50

Area Grate (sq ft) .00

Length Perimeter Grate (ft) .00

Length Grate (ft) : .00 Sheet 1

Flowby= 0.0 cfs Qrunoff= -4.1 cfs Qtotal= 4.1 cfs Flowby dn= 0.0 cfs

'Qint = 4.1 cfs Depth = 0.45 ft Spread= 8.98 ft Velocity = 0.00 ft/s

WONNDHEHNMNOOOOHPRANOOOOOO
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Project SR-51 ; Computed JPJ 12/26/95

Subject Pavement Drainage Checked LSM
Task Ultimate Design Sub-basin No. BRB10 Sheet 1 of 2

Sub-basin Data:
Begin. Sta. = Bell Road Bridge Deck
End Sta. 10+00 Ramp B
Inlet Condition = On Grade

Kb = 0.02 Area
C= 0.90 Width Length Area (sf) | Area (ac)

Length, L (ft) = 950 0.180 mi. Varies 950 49,400 1.13

Pvmnt. x-slope= 2.0 %
Ave. Slope, S = 24 % 126.72 ft./mi. P1(10), 1 hr. = 1.65 in.

Slope at Inlet = 263 % P1(50), 1 hr. 2.22 in.

Design Events:
Carry over from upstream inlet (cfs) = 0

10 Year Event:

Trial Tc, hr.} i, in/hr. | Cale Te, hr.

Tc = 11.4*%(LA.5)*(Kb*A.52)*(S"-.31)*(i*-.38) 0.33 3.4 0.09
0.167 47 0.08
Q10 (cfs) = CiA= 4.8 Use minimum Tc of 10 min. i= 4.7

Spread, T (ft) = 9.0 SMF Program. See Note 1.
Allowable Spread (ft) = 10

50 Year Event:

Trial Tc, hr.} i, in/hr. | Calc Tc, hr.
Te = 11.4%(LA.5)*(Kb*A.52)*(S-.31)*(i*-.38) 0.33 4,65 0.08
0.167 6.4 0.07
Q50 (cfs) = CiA= 6.5 Use minimum Tc of 10 min. i=6.4
Velocity (ft/sec) = 5.2 :
Spread, T (ft) = 10.4 SMF Program. Spread at inlet reduced by slotted drain.
Allowable Spread (ft) = 10

Inlet location determined by spread criteria for 50 yr. event.
Inlet size based on 50-yr. design storm: Q {(cfs)= 6.5

Inlet Design

Flow Distribution at Depressed Inlet:
Depression = 1" Pavement Spread, Ts (ft) = 4.0
Sx1=38.9% See Note 7 Pavement x-slope (%) = 2.0
Sx2=5.1% Composite Ave. Pavement Flow, Qs (cfs) = 0.32 See Note 7
Sx = 4.5% Gutter Flow, Qw (cfs) = 6.2
Spread (ft) = 7.5 Ec=Qw/Q = 0.95
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Project SR-51 Computed JPJ 12/20/95
Subject Pavement Drainage Checked LSM
Task Ultimate Design Sub-basin No. BRB10 Sheet 2 of 2
Grate Intercept., Qi = Q(Rf*Eo+Rs(1-E0)) See Note 4 '
Rf=1.0 See Note 5
Rs at 50% Efficiency = 0.04 See Note 6. With 50% clogging, grate length = 1.5'.
Eo=0.95
Qi at 50% Efficiency (cfs) = 5.9 Calculated
Qi at 50% Efficiency (cfs) = 4.7 SMF Program - Use
Inlet Bypass (cfs) = 1.8 -
Slotted Drain Calculations:
Se = Sx + SwEo See Note 8

Lt = K¥Q".42)%(87.3)(1/(n*Se))*.6 See Note 9

a(in)=3
Wi{ft)=25 Length for total interception, Lt (ft) = 32.2
Sx (%) =20 Lt at 67% Efficiency (ft) = 48.1
Sw (%)= 10 Length of Siotted Drain used (ft) = 45
Se (%)= 2.0 LLt=0.94
Se (ft/it) = 0.020 Slotted Drain Intercept. (cfs) = 1.7
n=0.016 Slotted Drain Bypass (cfs) = 0.1

Notes HEC 12 Software - SMF Engineering Corporation, Phoenix AZ.

n/a

n/a

Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn 12, page 56.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 7, page 55.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 8, page 57.
Reference FHA, Drainage of Highway Pavements, HEC 12, Chart 3, page 23.
Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn. 15, page 60.

Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn. 16, page 60.
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Station : BRB1O
Catch Basin ID : 10
Type of Inlet :
Runoff Coefficient for Area-1
Drainage Area-1 (acres)
Runoff Coefficient for Area-2
Drainage Area-2 (acres)
Runoff Coefficient for Area-3
Drainage Area-3 (acres)
Intensity (inch/hr)
Additional Runoff (cfs)
Longitudinal Grade (ft/ft)
Slope-1 (ft/ft)

Slope-2 (ft/ft)

Slope-3 (ft/ft)

Gutter Width (ft)
Depression=a (inch)

Width Depression (ft)

Area Grate (sq ft)

Length Perimeter Grate (ft)
Length Grate (ft)

.2 Grated Inlet
.90 pP-1-7/8-4
.00 :

.00

.00

.00

.00

.70

.8

.0263

.3333

.0667

.0200

.50

.00

.50

.00

.00

.00 Sheet 1

WOINHNOODODOBRKKROOOOOON

0.0 cfs Qrunoff= 4.8 cfs Qtotal= 4.8 cfs Flowby dn= 1.0 cfs
= 3.8 cfs Depth = 0.30 ft Spread= 8.96 ft Velocity = 4.44 ft/s

Output Screen khkkhkkhkkhkhkhkdhhkhkhkhkhhkdhkhhkhkhhkhhkhhdiid PgUp PgDn Esc

Station : BRB1O
Catch Basin ID : 10
Type of Inlet :
Runoff Coefficient for Area-1
Drainage Area-1 (acres)
Runoff Coefficient for Area-2
Drainage Area-2 (acres)
Runoff Coefficient for Area-3
Drainage Area-3 (acres)

. Intensity (inch/hr)
Additional Runoff (cfs)
Longitudinal Grade (ft/ft)
Slope-1 (ft/ft)

Slope-2 (ft/ft)

Slope-3 (ft/ft)

Gutter Width (ft)

Depression=a (inch)

Width Depression (ft)

Area Grate (sqg ft)

Length Perimeter Grate (ft) .00

Length Grate (ft) : .00 Sheet 1

Flowby= 0.0 cfs Qrunoff= 6.5 cfs Qtotal= 6.5 cfs Flowby dn= 1.8 cfs

lQint = 4.7 cfs Depth = 0.33 ft Spread= 10.41 ft Velocity = 4.68 ft/s

.2 Grated Inlet
.90 P-1-7/8-4
.00

.00

.00

.00

.00

.40

.5

.0263

.3333

.0667

.0200

.50

.00

.50

.00

WOUOINVNHNOOOOOMWNANODOOOOON
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Project SR-51 : Computed JPJ 12/26/95
Subject Pavement Drainage Checked LSM
Task Ultimate Design Sub-basin No. BRD4 Sheet 1 of 2
Sub-basin Data:
Begin. Sta. = Bell Road Bridge Deck :
End Sta. = 4+80 Ramp D
Inlet Condition = On Grade
Kb = 0.02 Area
C= 0.90 Width Length Area (sf) | Area(ac)
Length, L (ft) = 275 = 0.052 mi. Varies 275 n/a 0.61
Pvmnt. x-slope= 1.4 %
Ave. Slope, S = 12 % = 63.36 ft./mi. P1(10), 1 hr. = 1.65 in.
Slope at Inlet = 1.3 % P1(50), 1 hr. = 2.22 in:

Design Events:
Carry over from upstream inlet (cfs) = 0

10 Year Event:
Trial Te, hr. | i, in/hr. | Calc Tc, hr.
Tc = 11.4*(LA.5)*(Kb*A.52)*(S"-.31)*(i*-.38) 0.33 34 0.06
0.167 4.7 0.05
Q10 (cfs)=CiA= 2.6 Use minimum Tc of 10 min. i=4.7
Spread, T (ft) = 9.7 SMF Program. See Note 1.

Allowable Spread (ft) = 14

50 Year Event:
Trial Tc, hr.] i, in/hr. | Caic 1c, hr.
Tc = 11.4%(LA.5)*(Kb**.52)*(SA-.31)*(i*-.38) 0.33 4.65 0.05
0.167 6.4 0.05
Q50 (cfs) = CiA= 3.5 Use minimum Tc of 10 min. i = 6.4

Velocity (ft/sec) = 2.9
Spread, T (ft) = 11.4 SMF Program.
Allowable Spread (ft) = 14 '

Inlet location determined by spread criteria for 50 yr. event.
Inlet size based on 50-yr. design storm: Q (cfs)= 3.5

Inlet Design

Flow Distribution at Depressed Inlet:

Depression = 1" Pavement Spread, Ts (ft) = 3.0
Sx1 = 38.9% See Note 7 Pavement x-slope (%) = 1.4
Sx2 = 5.3% Composite Ave. Pavement Flow, Qs (cfs) = 0.10 See Note 7
Sx = 4.7% . Gutter Flow, Qw (cfs) = 3.4 : -
Spread (ft) = 6.5 Eo=Qw/Q=0.97




Outpu

Flowby=
Qint =

Flowby=

t Screen khkhkkkhkdhhhhhkhkhdhhkhkhhhkhhkhdhrdhrihhixkk PgUp PgDn ESC

Station : BRD4

Catch Basin ID 480

Type of Inlet 2.2 Grated Inlet

Runoff Coefficient for Area-1 0.90 P-1-7/8-4

Drainage Area-1 (acres) 0.00

Runoff Coefficient for Area-2 0.00

Drainage Area-2 (acres) 0.00

Runoff Coefficient for Area-3 0.00

Drainage Area-3 (acres) 0.00 \

Intensity (inch/hr) 4.70

Additional Runoff (cfs) 2.6

Longitudinal Grade (ft/ft) 0.0130

Slope-1 (ft/ft) 0.3333

Slope-2 (ft/ft) 0.0667

Slope-3 (ft/ft) 0.0140

Gutter Width (ft) 2.50

Depression=a (inch) 1.00

Width Depression (ft) 2.50 -

Area Grate (sg ft) 7.00

Length Perimeter Grate (ft) 9.00

Length Grate (ft) 3.00 Sheet 1
0.0 cfs Qrunoff= 2.6 cfs Qtotal= 2.6 cfs Flowby dn= 0.2 cfs
2.4 cfs Depth = 0.27 ft Spread= 9.66 ft Velocity = 2.81 ft/s

Output Screen khkkhkdkhkdhhhdhhdhkhhhkddhkhkdhrhdhkhrrhhkkti PgUp PgDn Esc

Station BRD4

Catch Basin ID 480

Type of Inlet 2.2 Grated Inlet

Runoff Coefficient for Area-1 0.90 P-1-7/8-4

Drainage Area-1 (acres) 0.00

Runoff Coefficient for Area-2 0.00

Drainage Area-2 (acres) 0.00

Runoff Coefficient for Area-3 0.00

Drainage Area-3 (acres) 0.00

Intensity (inch/hr) 6.40

Additional Runoff (cfs) 3.5

Longitudinal Grade (ft/ft) 0.0130

Slope-1 (ft/ft) 0.3333

Slope-2 (ft/ft) 0.0667

Slope-3 (ft/ft) 0.0140

Gutter Width (ft) 2.50

Depression=a (inch) 1.00

Width Depression (ft) 2.50

Area Grate (sq ft) 7.00

Length Perimeter Grate (ft) 9.00

Length Grate (ft) : 3.00 Sheet 1
0.0 cfs Qrunoff= 3.5 cfs Qtotal= 3.5 cfs Flowby dn= 0.5 cfs
3.0 cfs Depth = 0.29 ft- Spread= 11.38 ft Velocity = 2.92 ft/s

Qint =
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Summary Table .
Median Inlets Feb. 29,1996

Subbasin Data Ave. Slope| Slope at i Design
Inlet Station Width (ft) | Length (ft) | Area (ac) (%) Inlet (%) (in./hr.) Storm

338+00 . 30 1600 7.10 0.7 0.7 . 6.4 50-yr.
345+00 . 30 700 0.48 0.7 0.5 . 6.4 50-yr.
352+42.06 . 30 1200 0.63 0.3 0.0 . 6.4 50-yr.
357+00 . 30 | 744 0.51 0.3 0.4 . 6.4 50-yr.
373+00 . 30 856 0.59 0.4 0.6 . 6.4 50-yr.
376+60.73 . 30 400 0.28 0.4 0.0 . 6.4 50-yr.
381+00 . 30 1100 0.76 12 1.0 . 6.4 50-yr.
390+00 . 30 1000 0.69 0.9 17 . 6.4 50-yr.
400+00 . 30 500 0.34 0.6 05 . 6.4 50-yr.
405+75 . 30 1002 0.69 0.3 05 . 6.4 50-yr.
422+80 . 30 703 0.48 0.3 0.4 . 6.4 50-yT.
427+09.09 . 30 1280 0.88 0.3 0.0 . 6.4 B50-yr.

Q Carryover| Design Q Inlet Intercept. | Flowby Grate
Inlet Station (cfs) (cfs) (cfs) Stnd. (cfs) (cfs) Elevation

338+00 4.94 0.00 4.94 C-15.80 4.94 0.00 1415.29
345+00 2.16 0.00 2.16 C-15.80 2.16 0.00 1410.47
352+42.06 3.70 0.00 3.70 C-15.80 3.70 0.00 1407.91 Sag Location
357+00 2.30 0.00 2.30 C-15.80 2.30 0.00 1408.70
373+00 2.64 0.00 2.64 C-15.80 2.64 0.00 1407.93

376+60,73 1.23 0.00 1.23 C-15.80 1.23 0.00 1406.65 Sag Location
381+00 3.39 0.00 3.39 C-15.80 3.39 0.00" 1408.60
390+00 3.09 0.00 3.09 C-15.80 3.09 0.00 1421.91
400+00 1.54 0.00 1.54 C-15.80 1.54 0.00 1430.20
405+75 3.09 0.00 3.09 C-15.80 3.09 0.00 1433.34
422+80 2.17 0.00 2.17 C-15.80 2.17 0.00 1435.37
427+09.09 3.95 0.00 3.95 C-15.80 3.95 0.00 1434.47 Sag Location
Notes

a. Use 50% clogging for grated inlets on grade and in sag locations.
b. Assume maximum flow depth at median inlets is 0.4 ft. See Calculation sheet
for median inlets. HDR Engineering, Inc.
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SECTION A-A

Assumptions for Median Inlet Design:

1

2

A 4' wide concrete apron will be used around each median inlet per ADOT Standard.
Drawing C-15.80. : Co
For median inlets on-grade, the slope of the concrete apron on the upstream side

of the grate shall match the slope of the median v-ditch. The 4' wide apron on the
remaining three sides of the grate shall be installed at a 10:1 slope per Standard
Drawing C-15.80.

The maximum ponding depth is 0.4 feet for inlets on-grade and in sag locations.

Use a 50% Clogging Factor for median grate inlets on-grade and in sag locations.
Assuming 50% clogging along the length of the grate, the 2' x 3' grate used in C-15.80
has a perimeter of 7.
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Grate Interception:
Qi = CwPdrM.5
Cw= 3.0
Maximum depth (ft) = 0.4
Perimeter, P (ft)= 7.0

Qi(cfs)= 5.3

See Note 1 Below.

At 50% clogging. See Note 4 above.

At 50% clogging.

Use Maximum inlet interception for median inlets on-grade and in sag locations of 5.3 cfs.

Notes

1. Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn. 17, page 69.
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Summary Table
On-Site Inlets - V-Ditch on East Side of Mainline Feb. 29,1996
Area Subbasin Data Ave. Slope | Slope at Te i Design
Desig. Inlet Station Offset Width (ft) | Length (ft) | Area (ac) {%) Inlet (%) (use) (in./hr.) Storm
{ E345 345+00 75.50' RT. | Varies 245 0.11 0.7 0.5 10 min. 6.4 50-yr.

E352 352+42.06 75.50' RT. Varies 1200 1.01 0.3 0.0 10 min. 6.4 50-yr.
E357 357+00 75.50' RT. Varies 450 0.48 0.1 04 10 min. 6.4 50-yr.
GB4 4+50 Ramp B 14.50' RT. Varies 1460 0.93 1.2 0.4 10 min. 6.4 50-yr.
E373 373+00 75.50' RT. Varies 950 1.03 0.4 0.6 10 min. 6.4 50-yr.
E376 376+60.73 75.50' RT. Varies 400 0.79 0.1 0.0 10 min. 6.4 50-yr.
E379 379+40 75.50' RT. Varies 1185 1.09 1.4 0.6 10 min. 6.4 50-yr.
BD13 | 13+29.47 Ramp D | 20.50' RT. Varies 980 0.76 0.9 0.0 10 min. 6.4 50-yr.
GD14 14+80 Ramp D 18.20' RT. Varies 1015 0.79 0.1 0.4 10 min. 6.4 50-yr.
E400 400+00 87.50' RT. Varies 580 0.35 0.5 0.5 10 min. 6.4 50-yr.
E405 405+80 87.50' RT. Varies 425 0.33 0.5 0.5 10 min. 6.4 50-yr.
E410 410+00 87.50' RT. Varies 570 0.56 0.3 0.5 10 min. 6.4 50-yr.

BB6 6+85.91 Ramp B | 20.50' RT. Varies 625 0.80 0.9 0.0 10 min. 6.4 50-yr.

BB9 9+00 Ramp B 20.50' RT. Varies 800 0.54 2.9 1.8 10 min. 6.4 50-yr.
E426 426+00 75.50' RT. Varies 375 0.50 0.4 0.1 10 min. 6.4 50-yr.
E427 427+09.09 75.50' RT. Varies 500 0.81 0.1 0.0 10 min. 6.4 50-yr.
Area Q Carryover| Design Q | Inlet | Intercept. | Flowby Grate
Desig. Inlet Station {cfs) (cfs) (cfs) Stnd. (cfs) {cfs) Elevation Notes

E345 345+00 0.49 0.0 0.5 C-15.80 0.49 0.0 1410.67

E352 352+42.06 452 0.0 45 C-15.80 452 0.0 1408.57 Sag Location
E357 - 357+00 2.15 0.0 2.2 C-15.80 2.15 0.0 1409.37

GB4 4+50 Ramp B 417 0.0 4.2 C-15.80 417 0.0 1411.30

E373 373+00 4.61 0.0 4.6 C-15.80 4.61 0.0 1408.53

E376 376+60.73 3.54 0.0 3.5 C-15.80 3.54 0.0 1407.24 Sag Location
E379 379+40 4.88 0.0 49 C-15.80 488 0.0 1408.03 | Flow-by not Allowed.
BD13 | 13+20.47 Ramp D 3.40 0.0 3.4 C-15.80 3.40 0.0 1422.33 Sag Location
GD14 14+80 Ramp D 3.54 0.0 35 C-15.80 3.54 0.0 1423.10

E400 400+00 1.57 0.0 16 C-15.80 1.57 0.0 1434.97

E405 405+80 1.48 0.0 15 C-15.80 1.48 0.0 1437.16

E410 410+00 2.51 0.0 2.5 C-15.80 2.51 0.0 1436.71

BB6 | 6+85.91 Ramp B 3.58 0.0 36 C-15.80 3.58 0.0 1435.09 Sag Location
BB9 9+00 Ramp B 2.42 0.0 2.4 C-15.80 2.42 0.0 1435.27

E426 426+00 2.24 0.0 2.2 C-15.80 2.24 0.0 1435.39

E427 427+09.09 3.63 0.0 3.6 C-15.80 3.63 0.0 1435.28 Sag Location

Notes

a. Use 50% clogging for grated inlets on grade and in sag locations,
b. Assume maximum flow depth at median inlets is 0.4 ft. See Calculation sheet
for on-site inlets on east and west side of mainline. HDR Engineering, Inc.
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a. Use 50% clogging for grated inlets on grade and in sag locations.

b. Assume maximum flow depth at median inlets is 0.4 ft. See Calculation sheet
for on-site inlets on east and west side of mainline.

Summary Table
On-Site Inlets - V-Ditch on West Side of Mainlline Feb. 29,1996

Area Subbasin Data Ave. Slope | Slope at Tc i Design
Desig. Inlet Station Offset Width (ft) | Length {ft) { Area (ac) (%) Inlet (%) (use) (in./hr.) Storm
W352 352+42.06 80.43'LT. Varies 1300 0.82 0.3 0.0 10 min. 6.4 50-yr.
Wa357 357+00 93.00' LT. Varies 470 0.34 0.2 0.4 10 min. 6.4 50-yr.

GAS5 5+51.80 Ramp A 20.50 LT. Varies 1400 0.87 0.1 0.0 10 min. 6.4 50-yr.
W373 373+00 75.50'LT. Varies 985 0.81 0.4 0.6 10 min. 6.4 50-yr.
W376 376+60.73 75.50'LT. Varies 400 0.53 0.1 0.0 10 min, 6.4 50-yr.
W379 379+40 75.50' LT. Varies 320 0.59 0.8 0.6 10 min. 6.4 50-yr.
W382 382+00 75.50" LT. Varies 700 0.75 1.6 1.1 10 min. 6.4 50-yr.
GC11 11+41.86 Ramp C | 14.50'LT. Varies 1050 0.98 1.4 0.0 10 min. 6.4 50-yr.
W390 390+00 109.55'LT. Varies 1000 0.98 0.9 1.4 10 min. 6.4 50-yr.
W400 400+00 87.50' LT. Varies 400 0.35 0.5 0.5 10 min. 6.4 50-yr.
W404 404+00 87.50'LT. Varies 600 0.52 0.5 0.5 10 min. 6.4 50-yr.
W410 410+00 87.50' LT. Varies 600 0.41 0.3 0.5 10 min. 6.4 50-yr.

BAS 8+46.33 Ramp A | 20.50'LT. Varies 1400 0.99 0.1 0.0 10 min. 6.4 50-yr.
w427 427+09.09 75.50' LT. Varies 1040 0.99 0.3 0.0 10 min. 6.4 50-yr.
Area Q Carryoverj Design Q Inlet Intercept.| Flowby Grate
Desig. Inlet Station (cfs) (cfs) (cfs) Stnd. (cfs) (cfs) Elevation Notes

W352 352+42.06 3.67 0.0 3.67 C-15.80 3.67 0.0 1411.59 Sag Location
W357 357+00 1.52 0.0 1.562 C-15.80 1.52 0.0 1412.65

GA5 5+51.80 Ramp A 3.90 0.0 3.90 C-15.80 3.90 0.0 1413.60 Sag Location
W373 373+00 3.63 0.0 3.63 C-15.80 3.63 0.0 1408.53 -
W376 376+60.73 2.37 0.0 2.37 C-15.80 2.37 0.0 1407.24 Sag Location
W379 379+40 2.64 0.0 2.64 C-15.80 2.64 0.0 1408.03 Flow-by not Allowed
W382 382+00 3.36 0.0 3.36 C-15.80 3.36 0.0 1410.19

GC11 11+41.86 Ramp C 4,39 0.0 4.39 C-15.80 4.39 0.0 1418.69 Sag Location
W390 390+00 4.39 0.0 4,39 C-15.80 4.39 0.0 1421.93
W400 400+00 1.57 0.0 1.57 C-15.80 1.57 0.0 1429.87
W404 404+00 2.33 0.0 2.33 C-15.80 2.33 0.0 1432.05
w410 410+00 1.84 0.0 1.84 C-15.80 1.84 0.0 1436.71

- BA8 8+46.33 Ramp A 4.44 0.0 4.44 C-15.80 4.44 0.0 1441.45 Sag Location
Wa427 427+09.09 4.44 0.0 444 C-15.80 444 0.0 1435.27 Sag Location
Notes

HDR Engineering, Inc.
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SECTION A-A

1 A 4" wide concrete apron will be used around each inlet per ADOT Standard.

Drawing C-15.80.

2 Forinlets on-grade, the slope of the concrete apron on the upstream side
of the grate shall match the slope of the v-ditch. The 4' wide apron on the
remaining three sides of the grate shall be installed at a 10:1 slope per Standard

Drawing C-15.80.

The maximum ponding depth is 0.4 feet for inlets on-grade and in sag locations.
Use a 50% Clogging Factor for grate inlets on-grade and in sag locations.
Assuming 50% clogging along the length of the grate, the 2' x 3' grate used in C-15.80

has a perimeter of 7'.
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Grate Interception:

Qi = CwPd”*.5 See Note 1 Below.
Cw= 3.0
Maximum depth (ft) = 0.4
Perimeter, P (ft) = 7.0 At 50% clogging. See Note 4 above. i
Qi(cfs)= 5.3 At 50% clogging.

Use Maximum inlet interception for v-ditch inlets on-grade and in sag locations of 5.3 cfs.

Notes 1. Reference FHA, Drainage of Highway Pavements, HEC 12, Eqn. 17, page 69.



APPENDIX D




~.-------------—-----
Custom Report

-Section- | Discharge| Average -Invert- -Slope- -Ground- -HGL- -EGL- -Cover-
Shape (cfs) Velocity Upstream Energy Upstream | Upstream | Upstream | Upstream
Size (f/s) Downstream|Constructed| Downstream |Downstream |Downstream |Downstream
() (fm) R ® ") 1)
Circutar 251 X 1,400.45} 0.000185 1 ;409.50 1,405.33 1,405.43 3.05
72inch 1,400.32] 0.000578 1,410.00 1,405.29 1,405.39 3.68
Circular 2.50 X 1,399.82| 0.000149 1,410.00 1,405.22 1,405.32 3.18
84 inch 1,399.43] 0.000600 1,412.00 1,405.13{ '1,405.23 557
Circular 268 . 1,399.43| 0.000172] 1,412.00} 1,405.08] 1,405.17 557
84 inch 1,399.28] 0.000600 1,414.00 1,405.02 1,405.13 7.72
Circular 268 X 1,399.28| 0.000172 1,414.00 1,404.94 1,405.05 7.72
84 inch 1,399.22] 0.000603 1,415.00 1,404.92 1,405.03 8.78
Circular 268 X 1,399.22] 0.000171 1,415.00] 1,404.84] 1,404.96 8.78
84 inch 1,399.06] 0.000609 1,416.00 1,404.80 1,404.91 8.94
Circular 3.1 X 1,399.06] 0.000231 1.416.00] 1,404.69| 1,404.85 9.94
84 inch X 1,398.85] 0.000583| 1,415.00] 1,404.62! 1,404.77 9.15
Circutar 3.29 X 1,398.85| 0.000259 1,415.00 1,404.50 1,404.67 9.15
84 inch 1,39857] 0.000601 1,413.50] 1,404.39| 1,404.55 7.93
Clreutar 3.83 X 1,39857| 0.000349 1,413.50 1,404.22 1,404.45 7.93
84 inch ' X 1,398.42] 0.000609] 1,41200] 1,404.14| 1,404.37 6.58
Circular 4,05 X 1,298.42| 0.000392] 1,412.00] 1,403.96] 1,404.22 6.58
84 inch X 1,388.30f 0.000592 1,412.50 1,403.89 1,404.14 7.20
Circutar 4.19 . 1,39830{ 0.000420f 1,41250| 1,40368] 1,403.97 7.20
84 inch 1,398.06] 0.000595] 1,414.00{ 1,403.53] 1,403.80 8.94
Circutar 413 1,398.068] 0.000407 1,414.00 1,40353 1,403.80 8.94
84 inch X 1,397.82| 0.000595{ 1,414.00] 1,403.38| 1,403.64
Circular : % 1,397.82{ 0.000447} 1,414.00( 1,403.17| 1,403.46
84 inch 1,397.65| 0.000631 1,413.00f 1,403.06] 1,403.34
Clroular 2 1,397.65| 0.000634| 1,413.00] 1,40277| 1,403.18
84 inch 1,397.36] 0.000591 1,411.00 1,402.46 1,402.87
Circutar 3 1,397.36| 0.000642] 1,411.00} 1,402.48] 1,402.87
84 inch X 1,397.07] 0.000601 1,406.00 1,402,114 1,402.55
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Custom Report

-Section- | Discharge| Average -Node- -Invert- =Slope- -Ground- -HGL- -EGL- -Cover-
Shape (cfs) Velocity Upstream | Upstream Energy Upstream | Upstream | Upstream | Upstream
Size (ft/s) Downstream]Downstream |Constructed| Downstream |Downstream | Downstream | Downstream

) () ® ) m )

Circular 2.00 1.06 cB 1,41506| 0.000163| 1,419.00{ 1,41607| 1,416.10 1.94
24 inch 38{MH 23 1,414.69] 0.003421 1,41850| 1,41607| 1,416.08 1.81
Circular 8.79 4.57 06|MH 23 1,414.59] 0.018429] 1,41850| 1,41565 1,416.07 1.91
24 inch 34|MH 22 1,413.50f 0.020260f 1,417.501 1,414.84 1,415.08 2,00
Cireular 8.79 419 MH 22 1,413.40} 0.012328| 1,417.50] 1,414.46 1,414.88 210
24 inch 651 MH 21 1,410.71] 0.014021 1,41450| 1,41236 1,412.51 1.79
Circular 12.99 . 30| MH 21 1,410.61| 0015027} 1,41450| 1,411.91 1,41247 1.89
24 Inch 49| MH 20 1,406.29] 0.015179] 1,410.10{ 1,407.78 1,408.19 1.81
Circular 16.35 . 291MH 20 1,408.18} 0.006472] 1,410.10| 1,407.48 1,407.97 0.91
36 inch MH 18 1,40529] 0.008000{ 1,409.10| 1,407.12 1,407.32 0.81
Circular 2215 . MH 19 1,40519| 0.003578| 1,409.10] 1,406.70 1,407.30 0.91
36 inch .39{MH 18 1,404.13] 0.006625| 1,408.10] 1,40652] 1,406.73 0.97
Circular 27.57 . 27|MH 18 1,404.03| 0.001466{ 1,408.10| 1,406.30 1,406.66 1.07
36 inch 68| MH 17 1,403.61] 0.005670{ 1,407.90| 1,406.28] 1,406.55 1.29
Clrcular 2757 . 53| MH 17 1,40361| 0.001323] 1,407.90f 1,406.14 1,406.43 1.29
36 inch MH 16 1,403.33| 0.004247| 1,407.50| 1,406.09 1,406.34
Circular 30.87 X 66| MH 16 1,403.23| 00017071 1,407.50| 1,405.89| 1,406.22

36 inch 48| MH 15 1,403.13} 0.000718| 1,407.20] 1,405.61 1,405.99
Circular 6236 . 38| MH 15 1,402.53] 0.003482| 1,407.20] 1,404.91 1,405.90
48 inch 551 MH 14 1,401.45] 0.008000{ '1,409.50] 1,405.00] 1,405.43
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