














































ATTACHMENT 6: Off-site Hydraulic Calculations 

 

6a. Sheets Plans for Construction of Bradley Avenue Widening, City of El Cajon Drawing No. 

14608, dated August 9, 2023.  
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Stormcad Node L-2
Station 83+85.95
427.54 INV

Junction 46
Qexisting=15.24 cfs
Qproposed = 7.53 cfs

Node 90
Qexisting=Qproposed=13.8 cfs

Stormcad Node L
Station ~82+99.95
Invert= 426.61
Stormcad HGL =
426.61+4.96= 431.57

24" per survey

Stormcad Node K
Invert 419.93
Starting HGL=
424.89
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Nodes 38
Qexisting=Qproposed=
7.51 cfs

Node 40 
Qexisting= 9.52 cfs
Q proposed= 9.22 cfs

Approximate
proposed connection
Sta 84+48.37
Inv= 429.180
Lateral inv= 431.26

Qproposed= 8.34cfs

StormCAD node O
Station 86+54.32
Qexisting=Qproposed = 302.05
cfs

Stormcad Node M
Station 85+89.80
Invert 432.84

Slope = 0.0262
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ATTACHMENT 6: Off-site Hydrologic References 

 

6b. Bradley Avenue Widening Drainage Report references (Proposed On-Site Hydrology Map, 

Table D-1, Table D-1a, Stormcad exhibit, Stormcad profile reports) dated November 2019 

completed by Dokken Engineering. 

 

 



Approx. project limits



Tc(50) Tc(100) 50-yr P6 100-Yr P6
50-yr 

Intensity
100-Yr 

Intensity CA ∑(CA) Q(50-yr) Q(100-yr)

Major Drainage
Watershed Sub-area Drainage System L D ∆E S Ti L S V V Tt Tt

(ft2) (acres) (ft) (ft) (ft) % (min) (ft) (ft/ft) (50) (100) (50) (100) (min) (min) (in) (in/hr) cfs cfs
P1a 35 to 74 Street Flow - Gutter 1,066,852              24.49 - - 40.0 - - 1272 0.031 9.10 9.49 2 33 2 23 12.21 12.04 2.25 2.65 3 33 3 96 0.51 12.37 20.06 66.83 79.43
P1b 75 to 76 Street Flow - Gutter 6 912                     0.16 75 75 1 0 1 33 7.95 - - - - - - 7 95 7 95 2.25 2.65 4.40 5.18 0.54 0.09 0 09 0.38 0.44
P2 26 to 77 Street Flow - Gutter 99,183                   2.28 - - 14.0 - - 719 0.019 4 36 4.53 2.75 2 65 14.15 13.95 2.25 2.65 3 03 3 60 0.51 1.15 2 03 6.14 7.30
P4 28 to 78 Street Flow - Gutter 115,849                 2.66 - - 15.0 - - 926 0.016 4 34 4.53 3 56 3.41 17.82 17.48 2.25 2.65 2 61 3.11 0.51 1.35 2 91 7.60 9.06

P5a-initial 79 to 80 Initial sub-area 8,498                     0.20 130 75 - 1 83 7.57 - - - - - - 7 57 7 57 2.25 2.65 4 54 5 34 0.51 0.10 0.10 0.45 0.53
P5a 79 to 80 Street Flow - Gutter 249,340                 5.72 982 - 18.0 1 83 - 907 0.018 4.47 4.62 3 38 3 27 10.95 10.84 2.25 2.65 3 57 4 24 0.51 2.90 3 00 10.72 12.71

P5b-initial 81 to 38 Initial sub-area 11,988                   0.28 158 75 - 1 86 7.54 - - - - - - 7 54 7 54 2.25 2.65 4 55 5 36 0.51 0.14 0.14 0.64 0.75
P5b 81 to 38 Street Flow - Gutter 140,758                 3.23 968 - 18.0 1 86 - 893 0.019 4.10 4.28 3 63 3.48 11.17 11.02 2.25 2.65 3 53 4.19 0.51 1.65 1.79 6.32 7.51

P6a-initial 39 to 82 Initial sub-area 2 583                     0.06 58 - - 2 81 7.59 - - - - - - 7 59 7 59 2.25 2.65 4 53 5 33 0.58 0.03 0 03 0.15 0.18
P6a 39 to 82 Street Flow - Gutter 112,373                 2.58 1468 - 28.0 1 91 - 1410 0.019 3.78 3.90 6 22 6 03 13.81 13.62 2.25 2.65 3 08 3 66 0.54 1.38 1.42 4.36 5.18
P6b 83 to 84 Street Flow - Gutter 6,429                     0.15 102 95 3 5 3.44 6.25 7 0.034 - - 0 04 0 04 6 29 6 29 2.25 2.65 5.11 6 02 0.54 0.08 0 08 0.41 0.48

P6c-initial 85 to 86 Initial sub-area 1,849                     0.04 45 45 - 2 53 5.00 - - - - - - 5 00 5 00 2.25 2.65 5 93 6 98 0.54 0.02 0 02 0.14 0.16
P6c 85 to 86 Street Flow - Gutter 19,444                   0.45 217 - 5 5 2 53 - 172 0.025 3 65 3.71 0.79 0.77 5.79 5.77 2.25 2.65 5.40 6 36 0.54 0.24 0 26 1.42 1.68

P6d-initial 87 to 88 Initial sub-area 4,055                     0.09 92 92 - 2 82 6.49 - - - - - - 6.49 6.49 2.25 2.65 5 01 5 90 0.59 0.06 0 06 0.28 0.33
P6d 87 to 88 Street Flow - street 276,999                 6.36 1064 - 30.0 2 82 - 972 0.028 3 35 3.49 4 84 4 64 11.33 11.13 2.25 2.65 3 50 4.17 0.59 3.77 3 83 13.39 15.95

P6e-initial 89 to 40 Initial sub-area 23,791                   0.55 86 86 - 3 22 6.29 - - - - - - 6 29 6 29 2.25 2.65 5.11 6 02 0.58 0.32 0 32 1.62 1.90
P6e 89 to 40 Street Flow - street 133,496                 3.06 776 - 25.0 3 22 - 690 0.032 3 22 3.39 3 57 3 39 9 86 9 68 2.25 2.65 3 83 4 56 0.58 1.77 2 09 7.99 9.52
P7 41 to 42 Natural Hillside 42 050                   0.97 358 100 80.0 22.35 5.00 258 0.223 - - 0 88 0 88 5 88 5 88 2.25 2.65 5 34 6 29 0.43 0.42 0.40 2.15 2.54
P8 42 to 43 Street Flow - Gutter 171,559                 3.94 - - 10.0 - - 303 0.033 5.19 5.36 0 97 0 94 6 86 6 82 2.25 2.65 4 84 5.71 0.54 2.13 2 53 12 25 14.47

P8-A 43 to 90 Pipe Flow - - - - 20.0 - - 411 0.049 12.55 13.15 0 55 0 52 7.40 7 34 2.25 2.65 4 60 5.45 - - 2 53 11.66 13.80
P9 45 to 46 Overland Flow - Sheet 150,986                 3.47 757 100 30.0 3 96 5.92 657 0.040 - - 3.79 3.79 9.71 9.71 2.25 2.65 3 86 4 55 0.59 2.03 2 03 7.85 9.25

P10-initial 43A to 46 Initial sub-area 4,047                     0.09 79 79 - 3 24 6.28 - - - - - - 6 28 6 28 2.25 2.65 5.12 6 03 0.60 0.06 0 06 0.29 0.34
P10 43A to 46 Street Flow - Gutter 65,499                   1.50 617 - 20.0 3 24 15.10 538 0.032 4 66 4.81 1 92 1 86 8 20 8.14 2.25 2.65 4 31 5.10 0.60 0.90 0 96 4.13 4.88

9.71 9.71 3.86 4.55 2.99 12.75 15.24
P12-initial 29 to 47 Initial sub-area 10,498                   0.24 147 65 - 1.19 7.71 - - - - - - 7.71 7.71 2.25 2.65 4.48 5 28 0.56 0.13 0.13 0.60 0.71

P12 29 to 47 Street Flow - Gutter 424 724                 9.75 1263 - 15.0 1.19 - 1198 0.012 3 80 3.99 5 25 5 00 12.96 12.71 2.25 2.65 3 21 3 82 0.56 5.41 5 55 17.78 21.21
P13-initial 29A to 91 Initial sub-area 4,593                     0.11 101 101 - 0 82 8.19 - - - - - - 8.19 8.19 2.25 2.65 4 31 5 08 0.58 0.06 0 06 0.27 0.31

P13 29A to 91 Street Flow - Gutter 396,889                 9.11 1221 - 10.0 0 82 - 1120 0.008 3.18 3.34 5 87 5 59 14.06 13.78 2.25 2.65 3 04 3 63 0.58 5.31 5 37 16.35 19.51
P14-initial 49 to 50 Initial sub-area 2,173                     0.08 87 75 - 1.13 5.00 - - - - - - 5 00 5 00 2.25 2.65 5 93 6 98 0.57 0.05 0 05 0.27 0.32

P14 49 to 50 Street Flow - Gutter 33,585                   0.77 707 - 8 0 1.13 - 632 0.011 2 68 2.75 3 93 3 83 8 93 8 83 2.25 2.65 4 08 4 84 0.57 0.44 0.49 1.98 2.35
P15-initial 51 to 52 Initial sub-area 5,807                     0.13 150 - - 7 35 5.44 - - - - - - 5.44 5.44 2.25 2.65 5 61 6 61 0.59 0.08 0 08 0.44 0.52

P15 51 to 52 Street Flow - Brow Ditch 159,678 36             3.67 859 - 65.0 7 56 - 709 0.076 7 22 7.53 1 64 1 57 7 08 7 01 2.25 2.65 4.74 5 61 0.59 2.16 2 23 10.59 12.55
P16-initial 53 to 48 Initial sub-area 836                        0.02 53 53 - 1 34 5.00 - - - - - - 5 00 5 00 2.25 2.65 5 93 6 98 0.57 0.01 0 01 0.06 0.08

P16 53 to 48 Street Flow - Gutter 15,256                   0.35 318 - 5 0 1 57 - 265 0.016 2 89 2.93 1 53 1 51 6 53 6 51 2.25 2.65 4 99 5 89 0.57 0.20 0 21 1.05 1.24
P17-initial 53 to 54 Initial sub-area 1,666                     0.04 69 69 - 1 96 5.00 - - - - - - 5 00 5 00 2.25 2.65 5 93 6 98 0.57 0.02 0 02 0.13 0.15

P17 53 to 54 Street Flow - Gutter 15,191                   0.35 324 - 5 0 1 54 - 255 0.015 2 84 2.88 1 50 1.48 6 50 6.48 2.25 2.65 5 01 5 91 0.57 0.20 0 22 1.10 1.30
P18 55 to 56 Natural Hillside 48,196                   1.11 325 100 80.0 24.64 5.00 225 0.246 - - 0.75 0.75 5.75 5.75 2.25 2.65 5.42 6 38 0.39 0.43 0.43 2.33 2.74
P19 56 to 57 Street Flow - Brow Ditch 223,199                 5.12 - - 45.0 - - 780 0.058 7 36 7.69 1.77 1 69 7 52 7.44 2.25 2.65 4 56 5.40 0.58 2.98 3.41 15.54 18.42

P20-initial 58 to 59 Initial sub-area 3,952                     0.09 87 - - 0 90 8.56 - - - - - - 8 56 8 56 2.25 2.65 4.19 4 94 0.57 0.05 0 05 0.22 0.26
P20 58 to 59 Street Flow - Gutter 51,814                   1.19 527 - 5 0 0 95 - 440 0.009 2 26 2.32 3 25 3.16 11.81 11.72 2.25 2.65 3.41 4 03 0.57 0.68 0.73 2.49 2.94

P21a-initial 60 to 59 Initial sub-area 5,310                     0.12 134 70 - 1 35 8.05 64 - - - 0 51 0 51 8 56 8 56 2.25 2.65 4.19 4 93 0.57 0.07 0 07 0.29 0.34
P21a 60 to 59 Earthen Swale 9 144                     0.21 364 - 5 0 1 37 - 294 0.014 1 09 1.14 4.49 4 30 13.06 12.86 2.25 2.65 3.19 3 80 0.57 0.12 0.19 0.60 0.72

P21b-initial 66 to 59 Initial sub-area 5,023                     0.12 52 52 - 1 21 8.19 - - - - - - 8.19 8.19 2.25 2.65 4 31 5 08 0.57 0.07 0 07 0.28 0.33
P21b 66 to 59 Street Flow - Gutter 34,166                   0.78 414 - 5 0 1 21 - 362 0.012 2.44 2.51 2.47 2.40 10.66 10.59 2.25 2.65 3 64 4 30 0.57 0.45 0 51 1.87 2.21

11.81 11.72 3.41 4.03 1.24 4.23 5.01
P22 55 to 61 Natural Hillside 145,222                 3.33 487 100 116 0 23.81 5.07 387 0.238 - - 1 22 1 22 6 29 6 29 2.25 2.65 5.11 6 02 0.29 0.97 0 97 4.95 5.83
P23 61 to 62 Street Flow - Gutter 406,367                 9.33 - - 10.0 - - 574 0.017 5 00 5.22 1 91 1 83 8 20 8.12 2.25 2.65 4 31 5.11 0.59 5.54 6 51 28 05 33 25

P24a 62 to 93 Open Channel Flow 188 700                 4.33 - - 8 0 - - 573 0.014 8 95 9.38 1 07 1 02 9 27 9.14 2.25 2.65 3 98 4.73 0.60 2.60 9.11 36.27 43.11
P24b-initial 94 to 63 Initial sub-area 1,441                     0.03 63 63 - 2 00 5.00 - - - - - - 5 00 5 00 2.25 2.65 5 93 6 98 0.60 0.02 0 02 0.12 0.14

P24b 94 to 63 Street Flow - Gutter 16 000                   0.37 183 - - 2 00 - 120 0.022 3.42 3.48 0 59 0 58 5 59 5 58 2.25 2.65 5 52 6 51 0.60 0.22 0 24 1.33 1.56
P25-initial 64 to 65 Initial sub-area 3,054                     0.07 81 81 - 0.77 8.27 - - - - - - 8 27 8 27 2.25 2.65 4 29 5 05 0.60 0.04 0 04 0.18 0.21

P25 64 to 65 Street Flow - Brow Ditch 204,230                 4.69 985 - 8 0 0 81 - 904 0.008 2 95 3.10 5.11 4 86 13.38 13.13 2.25 2.65 3.14 3.75 0.60 2.81 2 86 8.97 10.69
P26a 59 to 93 Street Flow - Gutter 39,891                   0.92 - - - 2 20 - 219 0.022 4.71 4.90 0.78 0.75 12.58 12.47 2.25 2.65 3 27 3 87 0.57 0.52 1.76 5.77 6.83

P26b-initial 66 to 67 Initial sub-area 2,540                     0.06 75 75 - 5.14 5.97 - - - - - - 5 97 5 97 2.25 2.65 5 29 6 23 0.57 0.03 0 03 0.18 0.21
P26b 66 to 67 Street Flow - Gutter 72,842                   1.67 459 - 25.0 5.45 - 384 0.054 5 91 6.08 1 08 1 05 7 05 7 02 2.25 2.65 4.75 5 61 0.57 0.95 0 99 4.68 5.53

P27-initial 68 to 69 Initial sub-area 1,031                     0.02 43 43 - 1 52 7.38 - - - - - - 7 38 7 38 2.25 2.65 4 61 5.43 0.60 0.01 0 01 0.07 0.08
P27 68 to 69 Street Flow - Brow Ditch 59 910                   1.38 525 0 8 0 1 52 - 482 0.015 2 89 3.02 2.78 2 66 10.16 10.04 2.25 2.65 3.75 4.45 0.60 0.83 0 84 3.15 3.74

P28-initial 70 to 71 Initial sub-area 2,199                     0.05 44 44 - 1 00 5.00 - - - - - - 5 00 5 00 2.25 2.65 5 93 6 98 0.57 0.03 0 03 0.17 0.20
P28 70 to 71 Street Flow - Gutter 46,678                   1.07 601 - 6 0 1 00 - 557 0.010 2 36 2.45 3 93 3.79 8 93 8.79 2.25 2.65 4 08 4 85 0.57 0.61 0 64 2.61 3.10

P29-initial 65 to 71 Initial sub-area 3,875                     0.09 88 88 - 0 83 8.17 - - - - - - 8.17 8.17 2.25 2.65 4 32 5 09 0.60 0.05 0 05 0.23 0.27
P29 65 to 71 Street Flow - Brow Ditch 226,190                 5.19 724 - 6 0 0 83 - 636 0.008 3.15 3.30 3 36 3 21 11.53 11.38 2.25 2.65 3.46 4.11 0.60 3.12 3.17 10.96 13.02

11.53 11.38 3.46 4.11 3.81 13.17 15.64
P30-initial 72 to 73 Initial sub-area 2,941                     0.07 59 59 - 0 62 5.00 - - - - - - 5 00 5 00 2.25 2.65 5 93 6 98 0.82 0.06 0 06 0.33 0.39

P30 72 to 73 Street Flow - Gutter 117,333                 2.69 646 - 4 0 0 62 - 587 0.006 2 55 2.65 3 84 3 69 8 84 8 69 2.25 2.65 4.11 4 89 0.82 2.21 2 26 9.30 11.07

Junction at Node 59 - See Tables D-1c and D-1d

Junction at Node 71 - See Existing On-site Tables C-1k and C-1l

Junction at Node 46 - See Tables D-1a and D-1b

Runoff 
Coefficient CDrainage Area Travel TimeInitial Flow

TABLE D-1 : FLOW RATES FOR PROPOSED ON-SITE WATERSHEDS



System Q Tc I QT1 QT2 Q

(cfs) (min) (in/hr) (cfs) (cfs) (cfs)
P10 4.13 8 20 4 31
P9 7.85 9.71 5.12

System Q Tc I QT1 QT2 Q

(cfs) (min) (in/hr) (cfs) (cfs) (cfs)
P10 9.25 9.71 4 55
P9 4.88 8.14 5.10

System Q Tc I QT1 QT2 Q

(cfs) (min) (in/hr) (cfs) (cfs) (cfs)
P21b 1.87 10.66 3 64
P20 2.49 11.81 3.41

System Q Tc I QT1 QT2 Q

(cfs) (min) (in/hr) (cfs) (cfs) (cfs)
P21b 2.21 10.59 4 30
P20 2.94 11.72 4 03

4.23 4.23

TABLE D-1d : Junction at node 59 - 100-Year

TABLE D-1a : Junction at node 46 - 50-Year

10.76 12.75 12.75

TABLE D-1b : Junction at node 46 - 100-Year

4.86 5.01 5.01

15.07 15.24 15.24

TABLE D-1c : Junction at node 59 - 50-Year

4.11



Approximate limits of
hydraulic analysis
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20.55 ft/s
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Profile Report
Engineering Profile - Profile - c28a - c31 - c32 

(1841_Stormcad_proposed_November2019.stsw)

425.00

430.00

435.00

440.00

445.00

-0+50 0+00 0+50 1+00 1+50 2+00 2+50 3+00

Station (ft)

M
Rim: 442.00 ft
Invert: 432.84 ft

L-2
Rim: 436.44 ft
Invert: 428.08 ft

O
Rim: 443.00 ft
Invert: 433.51 ftN

Invert: 433.06 ft

c28a:

324.44 ft³/s

22.95 ft/s
c31:

301.51 ft³/s

15.82 ft/s

c32:
302.05 ft³/s

15.98 ft/s
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