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64th Street/Oak Street Hydraulic Grade Line Calculations South of Oak Street

( ( Entellus Job No. 410.32 K; g o o™
/| . October 9, 1997 - ay O
o O
Starting Ending ’ Equivalent \ Total
Station or | Station or Pipe Circular Pipe | Manning's | Coefficient | Hydraulic \ Friction Minor HGL
Offset Offset Size Flowrate | Area Diameter |Perimeter| Length "n" K" Radius | Slgpe | Velocity Loss Loss [Elevation
Description (inches) (cfs) (sf) (ft) (If) (ft) (ft) (ft/ft) (ft/s) (ft) (ft) (ft) Q
Oak Street ‘ | U
Box Inle (Master Plan) 23+08.42. U Al 7 N * 11.1260.01. )
60" Friction 23+08.42 | 22+30.38:| 607 320 | 19.63495 [5 15.70796 | 7804 0.013 0 1.25 V [{0.015/| 16.30 1.17 1261.18
Manhole loss 22+30.38 | 22+25138: \ 75 0.1 N 0.41 [ 1261.59
_——<Expansion/contraction > 22+25.38 | 2242538~ 0.00 :1261.59
"[60" Pipe loss 22+25.38 |:22+01:53¢. 60 267 19.63495 5 15.70796 | 23.85”( 0.013 0 1.25 0.0105 | 13.60 0.25 :1261.84
# Catch Basin Entrance loss 22+01.53 | 22+01.53' 0.01 0.03 [ 1261.87
60" Pipe loss 22+01.53 [:21+79.38: 60 267 19.63495 5 15.70796| 22.15 0.013 0 1.25 0.0105| 13.60 0.23 :1262.10
| Catch Basin Entrance 21+£79.38_[. 21+79.38% —N 0.01 0.03 1262.13.
5 60" Pipe loss 21+479.387[-+13+35:47:| 60 267 | 19.63495 5 15.70796( 843.91{ 0.013 0 125 10.0105| 13.60 8.82 11270.95.
'Manhole loss 13+35.47 |:13+30.47: 0.06 / 017 |:1271.12:
| Expansion/contraction losses 13+30.47 |~ 13+3047" 0.00 1271.12;
| 60 Friction 13+30.47 |..9+38i16.¢ 60 267 19.63495 5 15.70796 | 392.31 0.013 0 1.25 0.0105 [ 13.60 4.10 1275.22:
\ Bend loss + junction 9+38.16 |::9+33.16: 5 03 T5160.7 widve ahprypvid?e i 086 [:1276.09:
{ 64th Street 90° Lleads' d
| Oak Sireet Base Point ~35+60.00 , : 127609 |
[ 54 35+60.00 |+35+02:50¢ 54 267 15.90431 4.5 14.13717| 575 0.013 0 1.125 0.0183 16.79 1.05 31277.14:
Juntion minor loss 35+02.50 |[+34+97:50 5 0.99 |41278.13
Expacion/contraction losses 34+97.50 [#34+97:i50 0.00 11278.13:
54" Pipe friction 34+97.50 [%32+92:50¢ 54 140 15.90431 4.5 14.13717| 205 0.013 0 1.125 0.005 8.80 1.03 +1279.16
Manhole loss 32+92.50 [.-32+87:50% 5 0.05 “ 0.06 ~ | 4279.22.
‘ 54" Pipe friction 32+87.50 |-26+34.50: 54 140 15.90431 4.5 14.13717| 653 0.013 0 1.125 0.005 8.80 3.29 11282.52.
| —Manhoteless- 26+34.50 |ii26+29.50% 5 0.05 \ 0.10 11282.61:
‘Exp@c:on/contracnon losses —[~26+29.50 | 26+29.50" — 0.08 |:1282.70
48" Pipe loss — | 26+29.50 |i24+62.50. 48 140 12.56637 4 12.56637 [ 167 0.013 0 1 0.0094 | 11.14 1.58 [\ :1284.28+
Junction loss 24+62.50 [#24+57.50; T 5 N 0.96 [1285.23:
Expancion/contraction loss 24+57.50 |+24+57.50% / .1285.23:
24" Pipe loss 24+57.50 [118+52:59¢ 24 10.35 [3.141593 2 6.283185| 604.91 0.013 0 0.5 0.0021 3.29 1.26 | 1286.49
*  Downsrtream HGL elevation used Master Plan HGL +.88ft added\for additional losses at structure : A |
*  64th Vertical Datum = Master Plan -1.773 | 3 i 1
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64th Street/Oak Street Hydraulic Grade Line Calculations South of Oak Street
Entellus Job No. 410.32
October 9, 1997

Starting Ending Equivalent Total
Station or | Station or Pipe Circular Pipe | Manning's| Coefficient | Hydraulic Friction |  Minor HGL
Offset Offset Size | Flowrate| Area Diameter [Perimeter| Length "n" b Radius | Slope | Velocity | Loss Loss Elevation
Description Inches) | _(cfs) _(sf) (ft) (If) (ft) (ft) (ftAt) (ft/s) (ft) (ft) (ft)

Oak Street
Box Inle (Master Plan) %/
60" Friction 2308.42 60 267 19.63495 5 15.708 | 78-04 0.013 0 1.25 10.0105| 13.60 0.82

Manhole loss 2230.38 5 0.1

Expansion/contraction 2225.38 0.00
60" Pipe loss 2225.38 60 267 19.63495 5 15.708 | 23.85 0.013 0 1.25 10.0105[ 13.60 0.25

Catch Basin Entrance loss 2201.53 0.01
60" Pipe loss 2201.53 60 267 19.63495 5 15.708 | 22.15 0.013 0 1.25 0.0105| 13.60 0.23

Catch Basin Entrance 2179.38 0.01
60" Pipe loss 2179.38 60 267 19.63495 5 15.708 | 843.91 0.013 0 1.25 0.0105| 13.60 8.82

Manhole loss 1335.47 5 0.06

Expansion/contraction losses 1330.47
60 Friction 1330.47 60 267 19.63495 5 15.708 | 392.31 0.013 0 1.25 10.0105| 13.60 4.10

Bend loss + junction 938.16 5 0.7
64th Street
Qak Street Base Point LO \
54 3560 54 }G’f 15.90431 4.5 14.1372| 575 0.013 0 1.125 [0.0183| 16.79 1.05

Juntion minor loss 3502.5 (MO 1 5

Expadion/contraction losses 3497.5 L 0.00
54" Pipe friction 3497.5 54 140 15.90431 4.5 14.1372| 205%] 0.013 0 1.125 | 0.005| 8.80 1.03

Manhole loss 3292.5 5 0.05
54" Pipe friction 3287.5 54 140 15.90431 45 14.1372| 653~ 0.013 0 1.125 | 0.005| ' 8.80 3.29 ]

Manhole loss 2634.5 5 0.05 0,10.°

Expancion/contraction losses 2629.5 C_0.087
48" Pipe loss 2629.5 48 140 12.56637 4 12.5664 | 167/ 0.013 0 1 0.0094| 11.14 1.58 AW

Junction loss 2462.5 5 {_0.96

Expancion/contraction loss 2457.5 AR N
24" Pipe loss 2457.5 gpoeyE 24 10.35 | 3.141593 2 6.28319 | 604.91 0.013 0 0.5 0.0021| 3.29 1.26
*  Downsrtream HGL elevation used Master Plan HGL +.88ft added for additional losses at structure W
*  64th Vertical Datum = Master Plan -1.773 ~
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-------------------
66th Street Hydraulic Grade Line Calculations

¢ \ Way
Entellus Job No. 410.32 a \> \ 0 50
October 8, 1997 U ’
Starting Ending Equivalent | Total
Station or  Station or Pipe Circular Pipe  Manning's Coefficient ' Hydraulic Elevation  Minor HGL

Offset Offset Size Flowrate  Area Diameter Perimeter Length “n" "K" Radius  Slope Velocity Change Loss | Elevation

Description (inches) (cfs) (sf) (ft) (If) (ft) (ft) (ft/ft) (ft/s) (ft) (ft) | (ft)
Oak Street Base Point } 25+57.66 i 27 per [ 1259.13
Friction 25+57.66 ;22+38 49 72 252 28.27433 6 18.84956 319.17 7" 0.013 00— 1.5 0.0035 7" 8.91 1.12 1 1260.25
Bend 6- 15Dbends(.01*6)  25+57.66 ,"22+3B 49’ 0.06 1260.33
Friction 22+38.49 72 252 28.27433 6 18.84956 41.82 0.013 0 1.5 0.0035 8.91 0.15 1260,47
Catch Basin Entrance 21+96.67 |:21+9¢ 1260.47
Friction 21+96.67 | :19+21; 72 252 28.27433 6 18.84956 275.24 0.013 0 1.5 0.0035 8.91 0.97 1261.44
Catch Basin Entrance 19+21.43 0.00 1261.44
Friction 19+21.43 72 252  28.27433 6 18.84956 264.32 0.013 0 1.5 0.0035 891 0.93 1262.37
Catch Basin Entrance 16+57.11 0.00 1262,37
Friction__ 16+57.11 72 252 28.27433 6 18.84956 250.88 0.013 0 1.5 0.0035 8.91 0.88 1263,26
Catch Basin Entrance 14+06.23 0.00 1263.26
Friction 14+06.23 72 252  28.27433 6 18.84956 3.23 0.013 0 1.5 0.0035 891 0.01 1263.27
Manhole 12 14+03.00 6 0.05 0.06 1263.33
Expansion 13+97.00 » . 1263.33
Friction 13+97.00 66 181" 23.75829 5.5 17.27876 436.87° 0.013 0 1.375 0.0029 7.62 1.26 1264.59
Catch Basin Entrance 9+60.13 0.00 1264.59
Friction 9+60.13 66 181 23.75829 55 17.27876 52.13 0.013 0 1.375  0.0029” 7.62 0.15 1264.74
Manhole 13 9+08.00 0 0.05 0.05 1264.79
Friction 9+08.00 66 181 23.75829 55 17.27876 55 0.013 0 1.375 0.0029 7.62 0.16 1264.95"
45 bend 8+53.00 0 0.1 0.09 1265: 04:
Friction 8+53.00 66 181 23.75829 55 17.27876 30 0.013 0 1.375 0.0029 7.62 0.09 1265, 12’
Inlet loss 8+23.00 66 181 23.75829 55 17.27876 0 0.5 1.375 0 7.62 0.00 0. 45 1265 57

&
\.

*- Starting Hydraulic Grade Elevation is Based off Flood Control District Plans Dated 7/31/97
- Difference in Datum Requires 1.773 Subtracted from the Flood Control Plans 2%




H.G.L. 64th Street From Polo Grounds to Thomas Rd.
Entellus Job No. 410.32
October 9, 1997

Equivalent Total
Circular Pipe | Manning's | Coefficient | Hydraulic Elevation| Minor HGL Road
Sta Flowrate | Area | Diameter |Perimeter| Length “n" "K" Radius | Slope | Velocity | Change Loss |Elevation | Elevation
Description (cfs) (sf) (ft) (If) (ft) (ft) (ft/ft) (ft/s) (ft) (ft) (ft) (ft)

Manhole #10 62+08.00 1264.00 [ 1271.05
36" Pipe 61+94.50 58 7.06858 3 9.424778| 13.5 0.013 0 0.75 0.0075| 8.21 0.10 1264.10

Pressure MH 61+89.50 5 0.05 0.05 1264.15 | 1270.83
36" Pipe 58+67.50 58 7.06858 3 9.424778| 322 0.013 0 0.75 0.0075| 8.21 242 1266.58
Manhole # 9 58+62.50 5 0.05 0.05 1266.63
36" Pipe 53+82.50 58 7.06858 3 9.424778| 480 0.013 0 0.75 0.0075( 8.21 3.61 1270.24
Manhole # 8 53+77.50 5 0.05 0.05 1270.29
36" Pipe 48+42.50 58 7.06858 3 9.424778| 535 0.013 0 0.75 0.0075| 8.21 4.02 1274.31
Bend Manhole #7 48+37.50 5 0.39 0.41 1274.72
36" Connector 48+04.50 58 7.06858 3 9.424778( 33 0.013 0 0.75 0.0075| 8.21 0.25 1274.97

Entrance loss 48+04.50 0.4 0.42 1275.39 | 1276.00




OAK STREET

RUNOFF COEFFICIENT
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Runoff Coefficients

Land Use

Composite Area-wide Values
Commercial and industrial areas:

Residential areas-single family (average lot size):
R1-1-190:
R1-130:
R1-70:
R1-43:
R1-35 (35,000 sq. ft./lot):
R1-18 (18,000 sq. ft./lot):
R1-10 (10,000 sgq. ft./lot):
R1-7 (7,000 sgq. ft./lot):

Townhouses (R-2, R-4):

Apartments and condominiums (R-3, R-5):
Specific Surface Type Values

Paved streets or parking lot (concrete or asphatt),
roofs, dirveways, etc.

Lawns, golf courses, and parks (grassed areas):

Undisturbed natural desert or desert landscaping
(no impervious weed barrier):

Desert landscaping (with impervious weed barrier)
Mountain terrain - slopes greater than 10%:

Agricultural areas (Flood lrrigated Fields):

FIGURE 2.2-17

B

0.80

0.33
0.35
0.37
0.38
0.40
0.43
0.47
0.51
0.63

0.76

0.95

0.33

0.31

0.83

0.70

"C" Value
Hydrologic Soil Group
Cc D
0.50 0.58
0.51 0.59
0.52 0.60
0.55 0.61
0.56 0.62
0.58 0.64
0.62 0.67
0.64 0.70
0.74 0.78
0.83 0.87
0.56 0.66
0.48 0.56
0.83 0.83
0.70 0.70
0.20 0.20

0.20

Runoff Coefficients (C) for use with the Rational Formula
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ser Name: Hernan A Aristizabal, AGK Engi
roject: c:\entellus\41032\acad\survey.STM

STORM SEWER HEC 12 SINGLE INLET REPORT

FLOW RESULTS (cfs)

"
[N]
~

Intercepted by current inlet
I Bypassed by current inlet

"
N

INPUT PARAMETERS:

Inlet Type = COMBINATION2 ON GRADE
lGu:ter width (ft) 2.000

Inlet n-value 0.016
0

Downstream Inlet Number

Grate Type P-1-7/8

Grate Length (ft) = 7.00
Splash-Over Vel. (ft/s) = 17.69

Combo2 Length (ft) = 20.00

Total Flow to inlet = 30.

PONDING WIDTH (ft)
00 DEPTH AT CURB (ft)
EFFICIENCY (%)
Curb = *
.18 Grate = 82.48 Total
.82 Slot = 46.32
Longitudinal Slope (ft/ft)

Pavement Cross Slope (ft/ft)

Gutter Cross Slope
Gutter depression

(Et/£E)
(in)

o o o o

36.85
0.74

90.60

.002
.020
.020
.00




Eser Name: Hernan A Aristizabal, AGK Engi Date: 10-29-97
roject: c:\entellus\41032\acad\survey.STM Time: 12:43:55
Page: 1

STORM SEWER HEC 12 SINGLE INLET REPORT

FLOW RESULTS (cfs) PONDING WIDTH (ft) = 36.85
Total Flow to inlet = 30.00 DEPTH AT CURB (ft) = 0.74
EFFICIENCY (%)
Curb = *
Intercepted by current inlet = 27.18 Grate = 82.48 Total = 90.60
Bypassed by current inlet = 2.82 Slot = 46.32
INPUT PARAMETERS:
Inlet Type = COMBINATION2 ON GRADE Longitudinal Slope (ft/ft) = 0.002
IGu:ter Width (ft) = 2.000 Pavement Cross Slope (ft/ft) = 0.020
Inlet n-value = 0.016 Gutter Cross Slope (ft/ft) = 0.020
Downstream Inlet Number = 0 Gutter depression (in) = 0.00
Grate Type P-1-7/8
Grate Length (ft) = 7.00
Splash-Over Vel. (ft/s) = 17.69
Combo2 Length (ft) = 20.00




'ser Name: Hernan A Aristizabal, AGK Engi Date: 10-29-97

roject: c:\entellus\41032\acad\survey.ST™M Time: 12:44:22
Page: 1
I STORM SEWER HEC 12 SINGLE INLET REPORT
FLOW RESULTS (cfs) PONDING WIDTH (ft) = 36,85
l Total Flow to inlet = 30.00 DEPTH AT CURB (ft) = 0.74
EFFICIENCY (%)
Curb = *
Intercepted by current inlet = 28.96 Grate = 87.16 Total = 96.54
l Bypassed by current inlet = 1.04 Slot = 73.01

INPUT PARAMETERS:

Inlet Type = COMBINATION2 ON GRADE Longitudinal Slope (ft/ft) = 0.002
Gutter Width (ft) = 2.000 Pavement Cross Slope (ft/ft) = 0.020
Inlet n-value = 0.016 Gutter Cross Slope (ft/ft) = 0.020
Downstream Inlet Number = 0 Gutter depression (in) = 0.00
Grate Type P-1-7/8
Grate Length (ft) = 7.00

Splash-Over Vel. (ft/s) = 17.69

= 30.00

lemboZ Length (ft)




ser Name: Hernan A Aristizabal, AGK Engi Date: 10-29-97
roject: c:\entellus\41032\acad\survey.STM Time: 12:45:14
Page: 1

STORM SEWER HEC 12 SINGLE INLET REPORT

[S—

FLOW RESULTS (cfs) PONDING WIDTH (ft) = 38.68
Total Flow to inlet = 33.00 DEPTH AT CURB (ft) = 077,
EFFICIENCY (%)
Curb = *
Intercepted by current inlet = 31.78 Grate = 86.82 Total = 96.31
l Bypassed by current inlet = 1.22 Slot = 72.01
INPUT PARAMETERS:
Inlet Type = COMBINATION2 ON GRADE Longitudinal Slope (ft/ft) = 0.001
Gutter Width (ft) = 2.000 Pavement Cross Slope (ft/ft) = 0.020
Inlet n-value = 0.016 Gutter Cross Slope (ft/ft) = 0.020
Downstream Inlet Number = 0 Gutter depression (in) = 0.00
Grate Type P-1-7/8
Grate Length (ft) = 7.00
Splash-Over Vel. (ft/s) = 17.69
Combo2 Length (ft) = 30.00




ser Name: Hernan A Aristizabal, AGK Engi Date: 10-06-97
roject: c:\entellus\41032\acad\survey.STM Time: 14:09:21
Page: 1

STORM SEWER HEC 12 SINGLE INLET REPORT

FLOW RESULTS (cfs) PONDING WIDTH (ft) = 31.81
Total Flow to inlet = 23.40 DEPTH AT CURB (ft) = 0.64
EFFICIENCY (%)
Curb = *
Intercepted by current inlet = 21.17 Grate = 82.01 Total = 90.47
I Bypassed by current inlet = 2.23 Slot = 47.04
INPUT PARAMETERS:
Inlet Type = COMBINATION2 ON GRADE Longitudinal Slope (ft/ft) = 0.002
lGutter width (ft) = 2.000 Pavement Cross Slope (ft/ft) = 0.020
Inlet n-value = 0.016 Gutter Cross Slope (ft/ft) = 0.020
Downstream Inlet Number = 0 Gutter depression (in) = 0.00
Grate Type P-1-7/8
Grate Length (ft) = 7.00
Splash-Over Vvel. (ft/s) = 17.69
Combo2 Length (ft) = 20.00




Date: 09-18-97
Time: 14:35:05
Page: 1

ser Name: Hernan A Aristizabal, AGK Engi
roject: c:\entellus\41032\acad\cont-adj.STM

STORM SEWER HEC 12 SINGLE INLET REPORT

FLOW RESULTS (cfs) PONDING WIDTH (ft) = 31.61
Total Flow to inlet = 23.00 DEPTH AT CURB (ft) = 0.63
EFFICIENCY (%)
Curb = =
Intercepted by current inlet = 19.16 Grate = 74.65 Total = 83.32
l Bypassed by current inlet = 3.84 Slot = 34.20
INPUT PARAMETERS:
Inlet Type - COMBINATION2 ON GRADE Longitudinal Slope (ft/ft) = 0.002
lGutter width (ft) = 2.000 Pavement Cross Slope (ft/ft) = 0.020
Inlet n-value = 0.016 Gutter Cross Slope (ft/ft) = 0.020
Downstream Inlet Number = 0 Gutter depression (in) = 0.00
I Grate Type P-1-7/8
Grate Length (ft) = 6.00
Splash-Over Vel. (ft/s) = 15.04
Combo2 Length (ft) = 15.00

I
i
i
i
i
i
i
i
i
i
i
i






