Attachment 1

Napa River Basin Normal Annual Precipitation






Attachment 2

IDF
Time of Concentration Worksheet
Table 1: Scenario Comparison
Hydraflow Storm Sewer Calculations for Existing, Preferred, Alt’s 1, 2, & 3



Hydraflow IDF Report

Return Equation Coefficients (FHA)
Period
(Yrs) B D E (N/A)

1 0.0000 0.0000 0.0000 | e -
2 48.5010 21.0000 1.0112 e
3 0.0000 0.0000 0.0000 B
5 138.9221 29.3001 11481 | e
10 105.8091 23.9001 1.0593 B
25 218.3138 28.6001 1.1680 e
50 341.7882 33.8001 1.2270 e
100 354.9776 32.5001 1.2165 e
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Datal09-24 City of Napa (2).1DF

Intensity = B / (Tc + D)*E

Page 1 of 1

Return Intensity Values (in/hr)

Period

(Yrs) 5 min 10 15 20 25 30 35 40 45 50 55 60
1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2 1.80 1.51 1.29 1.13 1.01 0.91 0.83 0.76 0.70 0.65 0.61 0.57
3 0.00 0.00 0.00 ‘0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5 240 2.05 1.79 1.58 1.42 1.28 1.17 1.07 0.99 0.92 0.85 0.80
10 3.00 2.53 2.19 1.93 1.72 1.55 1.41 1.29 1.20 1.1 1.04 0.97
25 3.60 3.06 2.66 2.34 2.09 1.88 1.71 1.56 1.44 1.33 1.24 1.16
50 3.84 3.3 2.90 2.57 2.31 2.09 1.90 1.74 1.61 1.49 1.39 1.30
100 4.32 3.7 3.24 2.87 257 2.32 2.1 1.94 1.79 1.66 1.54 1.44

¢ = tme in minutes. MinTc=5
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Time of Concentration (Tc) Worksheet

I, =7T,+T,+7,+T,

Te= Time of Concentration (min)

To= overland flow travel time, 10 minutes minimum

Tg= gutter flow travel time

T,= pipe flow travel time

Ten= channel flow travel time

_0.66x L xn"*?

T
0] .
S 0.31 X i 0.38
To= overland flow time of concentration, minutes

L= overland flow length, ft

n= roughness coefficient for overland flow

S= average slope of flow path, ft/ft assumed average of 0.0075 ft/ft or 0.75%

i= intensity of precipitation, in/hr
To Ty Te i Q
Area Overland Gutter Intensity Flow Rate
ID Size Flow Length Velocity Time 10-yr | 25-yr [ 100yr| 10-yr | 25yr | 100-yr
(Ac) {min) (ft) (ft/s) (min) {min) (in/hr) (cfs)

A 168 10 540 3.63 2.48 12.48 2351 2.85 | 3.46 10.47 12.69 15.43
B l14 10 488 2.43 3.35 13.35 229 | 278 | 3.38 2.10 2.55 3.10
C |28 10 648 2.88 3.75 13.76 227 | 275 | 3.35 4.16 5.04 6.14
D |93 10 1230 3.85 5.32 15.32 217 | 2.63 | 3.21 13.23 16.05 19.58
E [33 10 697 3 3.87 13.87 226 | 274 | 3.34 4.88 5.92 7.21
F | 25 10 764 2.79 4.56 14.56 222 ] 269 | 3.28 3.63 4.40 5.37
G |23 10 786 2.73 4.80 14.80 220 | 267 | 3.26 3.32 4.02 4.91
H | 3.0 10 684 2.93 3.89 13.89 2.26 | 274 | 3.33 4.44 5.38 6.56
L 1.6 10 665 2.49 4.45 14.45 222 | 270 | 3.29 2.33 2.83 3.45
J | 1.6 10 835 2.5 4.23 14.23 224 | 2711 3.30 2.34 2.84 3.47
K 146 10 1056 3.23 5.45 15.45 216 | 262 | 3.20 6.52 7.91 9.66
L |27 10 643 2.86 3.75 13.75 227 1 275 | 3.35 4.01 4.86 5.92

S:ALAND PROJECTS\2007-20121092L0SD CALCULATIONS\D9-24 TiME OF CONCENTRATIGN.V.0.XLS




Table 1: Comparison Between Existing and Proposed
Minahen Street and Locust Street
Closed Conduit Storm Drain System

Line Scenario
No. Existing | Preferred | Alternative 1 | Alternative 2 | Alternative 3
Size (inches) and Material
17 36" — 42" CMP Abandoned Abandoned 36” RCP 24" RCP
16 18” PVC 18” PVC (Ex) 18" PVC (Ex) 18" PVC (Ex) 18" PVC (Ex)
15 42" CMP 30” RCP 30” RCP 42" RCP 30” RCP
14 18” RCP 15”7 RCP 15" RCP 15” RCP 15" RCP
13 42" CMP 30” RCP 30” RCP 42" RCP 30” RCP
12 48" CMP 30" RCP 30” RCP 42" RCP 42" RCP
11 12" unknown 24" RCP 24" RCP 30” RCP 30” RCP
material
10 8” PVC 157 RCP 15" RCP 15" RCP 15" RCP
9 48" CMP 36" RCP 36" RCP 60"x42" BC 60"x42” BC
8 24" CMP Abandoned 24" RCP Abandoned 18” RCP
7 | 127 unknown 18” RCP 18" RCP 18" RCP 18" RCP
material
6 24" CMP 18” RCP 30” RCP 18" RCP 30” RCP
5 60”x36"” CMP 50”x36"” BC 60"x40” BC 60"x42" BC 60"x42" BC
4 12" RCP 157 RCP 15" RCP 15" RCP 15" RCP
3 8” PVC 18” RCP 18” RCP 157 RCP 15" RCP
2 8” PVC 15" RCP 15”7 RCP 15” RCP 15" RCP
1 65"x40" CMP 60"x36"” BC 60”"x40” BC 60”x42"” BC 60”x42"” BC

BC: Precast Concrete Box Culvert

CMP: Corrugated Metal Pipe

PVC: Polyvinyl Chloride
RCP: Reinforced Concrete Pipe

Ex: Existing to Remain
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Storm Sewer Summary Report Page 1
Line Line iD Flow Line Line invert Invert Line HGL HGL Minor HGL Dns
No. rate size length EL Dn EL Up slope down up loss Junct line

) (cfs) (in) {ft) (t) {ft) (%) (ft) (ft) (ft) (1) No.
1 EX-P-01 93.98 40x65e 119.0 | 9.20 9.44 0.202 12.20* 13.57* 0.68 |14.25 End
2 EX-P-02 5.28 8 ¢ 54.8 9.44 12.00 4671 14.25* 24.74* 3.56 |28.31 1
3 EX-P-03 3.92 8 ¢ 20.6 9.44 10.70 6.108 14.25* 16.43* 1.96 |18.39 1
4 EX-P-04 4.24 12 ¢ 54.0 9.44 11.40 3.632 14.48* 15.25* 0.45 115.70 1
5 EX-P-05 81.91 36x60e 2791 9.44 10.00 0.201 14.93* 19.10* 0.72 |19.82 1
6 EX-P-06 20.48 24 ¢ 343.0 10.00 14.80 1.399 19.91* 22.72* 0.66 |23.38 5
7 EX-P-07 5.84 12 ¢ 29.8 14.80 16.50 5.705 | 23.38* 24.18* 0.86 |25.04 6
8 EX-P-08 14.65 24 ¢ 147.0 14.80 16.90 1428 |23.70* 25.99* 0.34 |26.32 6
9 EX-P-09 61.83 48 ¢ 411 10.00 10.29 0.706 |20.19* 20.48* 0.38 |20.85 5
10 EX-P-10 5.07 8 ¢ 35.5 10.29 14.20 11.011 | 20.85* 27.12* 3.28 |3040 9
11 EX-P-11 15.85 12 ¢ 21.9 10.29 13.50 14.671 | 20.85* 25.19* 6.33 |31.52 9
12 EX-P-12 41.93 48 ¢ 364.3 10.29 12.84 0.700 |21.06* 22.20* 017 |22.37 9
13 EX-P-13 41.99 42 ¢ 342 12.84 13.08 0.701 22.37* 22.59* 029 |22.89 12
14 EX-P-14 2.53 18 ¢ 19.0 13.08 15.60 13.263 | 23.15* 23.16* 0.03 {2319 13
15 EX-P-15 39.74 42 ¢ 185.1 13.08 14.50 0.767 | 22.92* 23.98* 0.27 {2425 13
16 EX-P-16 12.58 18 ¢ 140.0 14.80 17.04 1.600 |24.25* 26.26" 0.79 |27.05 15
17 EX-P-17 27.27 36 ¢ 261.0 14.50 16.00 0.575 |24.28* 25.90* 023 {2613 15
18 EX-P-18 2.80 6 ¢ 145.8 10.80 12.90 1.441 11.30* 47.73* 3.17 15090 End
19 EX-P-19 14.33 24 ¢ 36.0 9.30 9.50 0.556 10.76 10.92 0.84 111.76 End
20 EX-P-20 9.97 16 ¢ 67.2 9.80 13.11 4.929 11.76* 15.96* 097 |16.92 19
21 EX-P-21 2.86 12 ¢ 51.6 13.44 14.48 2.014 17.51* 18.74* 0.21 }18.95 20
22 EX-P-22 7.41 18 ¢ 138.4 12.94 14.96 1.460 17.44* 19.99* 017 {2017 20
23 EX-P-23 7.56 18 ¢ 202.3 14.96 18.08 1.542 {2017 |24.05* 0.20 |24.25 22
24 EX-P-24 7.60 18 ¢ 51.0 18.08 18.88 1.569 |24.25* 25.24* 0.29 |25.53 23

09-24 SD Inf Study - Existing

Number of lines: 24

Run Date: 12-12-2011

NOTES: c=cir; e =ellip; b=box; Return period =25 Yrs. ; *Surcharged (HGL above crown).

Hydrafiow Storm Sewers 2005
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Storm Sewer Summary Report

Page 1
Line Line ID Flow Line Line Invert Invert Line HGL HGL Minor HGL Dns
No. rate size fength | EL Dn ELUp | slope down up loss Junct line
(cfs) (in) (ft) (ft) (ft) (%) (ft) (ft) (ft) (ft) No.
1 Pr-P-01 67.30 36x60Db 119.0 | 9.20 9.44 0.202 12.20* 12.94* 031 1325 End
2 Pr-P-02 5.28 15 ¢ 54.8 11.19 11.55 0.657 13.28* 13.64* 0.29 1393 1
3 Pr-P-03 3.92 18 ¢ 20.6 10.94 10.98 0.200 13.49* 13.52* 0.08 |13.59 1
4 Pr-P-04 4.24 15 ¢ 54.0 11.19 11.42 0.426 13.38* 13.61* 019 |13.80 1
5 Pr-P-05 39.17 36x50b 2791 9.44 10.00 0.201 13.27* 14.20* 0.15 |14.35 1
6 Pr-P-06 5.81 18 ¢ 3430 11.50 14.80 0.962 14.35 15.72 n/a 16.13j 5
7 Pr-P-07 5.84 18 ¢ 29.8 14.80 16.50 5.705 16.36 17.42 n/a 17.42] 6
8 Pr-P-09 33.85 36 ¢ 411 10.00 10.29 0.706 14.35* 14.74* 0.36 }15.10 5
9 Pr-P-10 5.07 15 ¢ 35.5 12.04 12.26 0.620 15.19* 15.41* 0.27 | 1567 8
10 Pr-P-11 15.85 24 ¢ 218 11.29 11.40 0.489 15.10* 15.20" 0.40 |15.60 8
11 Pr-P-12 14.45 0 c 364.0 10.79 13.34 0.701 15.32* 16.99* 013 1712 8
12 Pr-P-13 14.53 30 c 34.2 13.34 13.58 0.701 17.12* 17.28* 0.13 | 17.41 11
13 Pr-P-14 2.53 15 ¢ 19.0 14.83 14.87 0.211 17.48* 17.51* 0.07 |17.58 12
14 Pr-P-15 12.47 30 c 185.1 13.58 14.50 0.497 17.45* 18.08* 0.10 |18.18 12
15 Ex-P-16 12.58 18 ¢ 140.0 14.80 17.04 1.600 18.18* 20.19* 0.79 |20.98 14

08-24 SD Inf Study - Preferred

Number of lines: 15

Run Date: 12-14-2011

NOTES: c=cir; e =ellip; b=box; Retum period = 25 Yrs. ; *Surcharged (HGL above crown). ;j - Line contains hyd. jump.

Hydraflow Storm Sewers 2005
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Storm Sewer Summary Report Page 1

Line Line ID Flow Line Line Invert {nvert Line HGL HGL Minor HGL Dns

No. rate size fength | EL Dn EL Up slope down up loss Junct line
(cfs) (in) (ft) (ft) (ft) (%) (ft) (1) (ft) (ft) No.

1 Pr-P-01 82.02 40x60Db 119.0 9.20 9.44 0.202 12.20* 13.03* 0.38 | 13.41 End

2 Pr-P-02 5.28 15 ¢ 54.8 9.44 12.00 4671 13.49* 13.86* 0.29 |14.15 1

3 Pr-pP-03 3.92 18 ¢ 20.6 9.44 10.70 6.108 13.71* 13.73* 0.08 |13.81 1

4 Pr-P-04 4.24 15 ¢ 54.0 9.44 11.40 3.632 13.60* 13.83* 0.19 | 14.02 1

5 Pr-P-05 53.82 40x60Db 2791 9.44 10.00 0.201 13.42* 14.24* 0.16 | 1440 1

6 Pr-P-06 20.46 30 ¢ 343.0 10.83 14.13 0.962 14.40 15.64 n/a 1564 5

7 Pr-P-07 5.84 18 ¢ 29.8 15.13 15.22 0.302 16.38 16.47 0.22 | 16.68 6

8 Pr-P-08 14.65 24 ¢ 147.0 14.63 16.00 0.932 16.63* 18.91* 0.34 19.25 6

9 Pr-P-09 33.85 36 ¢ 411 10.33 10.51 0.438 14.40* 14.79* 036 |[15.14 5

10 Pr-P-10 5.07 16 ¢ 35.5 12.26 12.48 0.620 15.24* 15.46* 0.27 |15.72 9

11 Pr-P-11 15.85 24 ¢ 21.9 11.51 11.62 0.489 15.14* 15.25% 0.40 | 15865 9

12 Pr-P-12 14.45 30 c 364.0 11.01 12.74 0474 15.37* 17.04* 0.13 1717 9

13 Pr-P-13 14.53 30 ¢ 34.2 12.74 12.90 0.468 17.47* 17.33* 013 | 17.46 12

14 Pr-P-14 2.53 15 ¢ 19.0 14.15 14.19 0.211 17.53* 17.56* 0.07 |17.63 13

15 Pr-P-15 12.47 30 c 185.1 12.90 14.80 1.027 17.50* 18.13* 010 |18.23 13

16 EX-P-16 12.58 18 ¢ 140.0 14.80 17.04 1.600 18.23* 20.24* 0.79 121.03 15

09-24 SD Inf Study - Alt #1 Number of lines: 16 Run Date: 12-14-2011

NOTES: c=cir; e = ellip; b =box; Return period = 25 Yrs. ; *Surcharged (HGL above crown). ;] - Line contains hyd. jump.

Hydraflow Storm Sewers 2005
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Storm Sewer Summary Report Page 1
Line Line ID Flow Line Line invert Invert Line HGL HGL Minor HGL Dns
No. rate size length | EL Dn ELUp | siope down up loss Junct line

(cfs) (in) (ft) (ft) (ft) (%) () 1) (ft) (ft) No.
1 Pr-P-01 95.64 42x60b 119.0 | 9.20 9.44 0.202 12.20* 13.30* 046 |13.77 End
2 Pr-P-02 5.27 15 ¢ 54.8 11.69 12.056 0.664 13.95* 14.31* 0.29 | 1460 1
3 Pr-P-03 3.90 15 ¢ 20.6 11.69 11.77 0.364 14.08* 14.15* 0.16 | 14.31 1
4 Pr-P-04 4.19 15 ¢ 54.0 11.69 11.92 0.421 14.05* 14.28* 0.18 | 14.46 1
5 Pr-P-05 67.02 42x60b 2791 9.44 10.00 0.201 13.77* 14.88* 0.22 11510 1
6 Pr-P-06 5.79 18 ¢ 3430 12.00 13.04 0.303 15.16* 16.21* 017 116.37 5
7 Pr-P-07 5.82 18 ¢ 29.8 13.04 13.13 0.306 16.37* 16.47* 0.17 |16.63 6
8 Pr-P-09 62.20 42x60b 411 10.00 10.08 0.195 15.10* 15.24* 0.20 {1544 5
9 Pr-P-10 5.04 16 ¢ 35.5 12.33 12.55 0.608 15.44" 15.66* 0.26 | 1592 8
10 Pr-P-11 15.98 30 ¢ 21.9 11.08 11.69 2.788 15.47* 15.50* 0.16 | 15.67 8
11 Pr-P-12 42.10 42 c 364.0 10.08 12.12 0.560 15.44* 17.80* 0.29 |18.09 8
12 Pr-P-13 42.16 42 ¢ 342 12.12 12.31 0.555 18.09* 18.31* 0.30 | 1860 11
13 Pr-P-14 2.55 15 ¢ 19.0 14.56 14.60 0.200 18.84* 18.87* 0.07 |18.93 12
14 Pr-P-15 39.91 42 ¢ 185.0 12.31 13.35 0.562 18.64* 19.71* 0.27 |19.98 12
15 Ex-P-16 12.76 18 ¢ 140.0 14.80 16.86 1.471 19.98* 22.05* 0.81 | 2286 14
16 Pr-P-17 27.27 36 ¢ 261.0 13.85 16.31 0.943 | 20.02* 21.63* 0.23 |21.86 14

08-24 SD Inf Study - Alt #2

Number of lines: 16

Run Date: 12-14-2011

NOTES: ¢ =cir; e = ellip; b= box; Return period = 25 Yrs. ; *Surcharged (HGL above crown).

Hydraflow Storm Sewers 2005
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Storm Sewer Summary Report Page 1

Line Line ID Flow Line Line Invert invert Line HGL HGL Minor HGL Dns

No. rate size length | EL Dn EL Up slope down up loss Junct line
{cfs) (in) {ft) (ft) (ft) (%) {ft) {ft) (ft) {f) No.

1 Pr-P-01 75.71 42x60b 119.0 | 9.20 9.44 0.202 12.20 12.77 0.32 |13.09 End

2 Pr-P-02 5.27 15 ¢ 54.8 11.69 12.05 0.664 13.13* 13.49* 0.29 |13.78 1

3 Pr-P-03 3.90 15 ¢ 20.6 11.69 11.77 0.388 13.26* 13.33* 0.16 | 13.49 1

4 Pr-P-04 419 15 ¢ 54.0 11.69 11.92 0.421 13.23* 13.46* 0.18 | 13.64 1

5 Pr-P-05 47.92 42x60b 2791 9.44 10.00 0.201 13.18* 13.75* 0.11 |13.86 1

6 Pr-P-06 9.94 30 c 343.0 11.00 11.85 0.248 13.91 14.09 0.07 |14.16 5

7 Pr-P-07 5.82 18 ¢ 29.8 12.85 12.94 0.306 14.16 14.24 0.20 |14.44

8 Pr-P-08 415 18 ¢ 147.0 12.85 15.94 2.102 14.16 16.72 n/a 16.72 6

9 Pr-P-09 38.98 42x60b 41.1 10.00 10.08 0.195 13.86* 13.91* 0.08 |13.99 5

10 Pr-P-10 5.04 15 ¢ 35.5 12.33 12.55 0.608 13.99* 14.21* 0.26 | 14.47 9

11 Pr-P-11 15.98 30 ¢ 21.9 11.08 11.12 0.200 13.99* 14.02* 0.16 |14.19 9

12 Pr-P-12 19.94 42 c 364.0 10.08 10.81 0.200 14.00* 14.53* 0.06 | 14.59 9

13 Pr-P-13 20.00 30 c 34.2 11.81 12.11 0.868 14.59* 14.89* 0.26 |15.15 12

14 Pr-P-14 2.55 15 ¢ 19.0 13.36 13.39 0.200 15.34* 15.37* 0.07 | 15.44 13

15 Pr-P-15 17.76 30 c 185.0 12.11 14.80 1.454 15.20 16.58 0.35 |16.93 13

16 Ex-P-16 12.76 18 ¢ 140.0 14.80 16.86 1471 16.93* 19.00* 0.81 |19.81 15

17 Pr-P-17 5.12 24 ¢ 261.0 15.30 16.31 0.387 17.24 17.75 0.07 |17.82 15

09-24 SD Inf Study - Alt #3 Number of lines: 17 Run Date: 12-13-2011

NOTES: c=cir; e = ellip; b=box; Return period = 25 Yrs. ; *Surcharged (HGL above crown). ;j - Line contains hyd. jump.

Hydraflow Storm Sewers 2005
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Attachment 3

Open Channel Hydraulics Computations
Lernhart Open Channel (Existing & Proposed) Worksheets
Caltrans Open Channel (Existing & Proposed) HEC-RAS Output



Trapezoidal STA 4+70

Minahen Project - Lernhart Open Channel
Open Channel Hydraulics Computations
Trapezoidal Cross Section

INPUT:

Bottom Width (b):

Side Slope (z):
Manning's Coefficient (n)
Energy Line Slope (S):

Velocity (V) =Q/A

*

Depth of Flow (y): 3.00 Feet
OUTPUT:

S ic p .
Cross Sectional Area (A) = (b+z*y)*y 30.75 Square Feet

Wetted Perimeter (P) = b+2*y*(1+2%)"? 15.82 Feet

Hydraulic Radius (R) = (b+z*y)*y / (b+2*y*(1+2%)'?) 1.94 Feet

Top Width (T) = b+2*z*y 13.45 Feet

Hydraulic Depth (D) = (b+z*y)*y / (b+2*z*y) 2.29 Feet

Section Factor (Z) = [(b+z*y)*y]*? / (b+2*z*y)"? 46.50 Feet*?

Results:

Flow Rate (Q) = (1.49/n) * R¥# * 512 * A 101.43 Cubic Feet per Second

7.05 Feet
Averaged 'z' 1.067 :1 (Horizontal:Vertical)
0.033 Channel: (See Note: 1)
0.0022 feet per foot

3.30 Feet per Second

Notes:

1. Excavated or Dredged, with short grass, few weeds.*

References:

“Chow, Ven Te. Open Channel Hydraulics. 1959. McGraw-Hill Book Company, New York
(pages 110 thru 113 Table 5-6 Values of Roughness Coefficient n)
(page 21 Table 2-1 Geometric Elements of Channel Sections)

Assume S is equal to the average channel slope.

Bartelt Engineering
Prepared By: rp

Job no. 09-24 12/13/2011



Trapezoidal WS_A (2)

Minahen Project - Lernhart Open Channel
Open Channel Hydraulics Computations
Natural Drainage Trapezoidal Cross Section Downstream of Box Culvert

INPUT:

Bottom Width (b): 5 Feet

Side Slope (2): 3 :1 (Horizontal:Vertical)
Manning's Coefficient (n)": 0.04 Natural Stream: (See Note: 1)
Energy Line Slope (S): 0.020 feet per foot

Depth of Flow (y): 2.25 Feet

OUTPUT:

Cross Sectional Area (A) = (b+z*y)*y 26.44 Square Feet

Wetted Perimeter (P) = b+2*y*(1+2°)"? 19.23 Feet

Hydraulic Radius (R) = (b+z*y)*y / (b+2*y*(1+2%)"?) 1.37 Feet

Top Width (T) = b+2*z*y 18.50 Feet

Hydraulic Depth (D) = (b+z*y)*y / (b+2*z*y) 143 Feet

Section Factor (Z) = [(b+z*y)*y]*” / (b+2*z*y)'” 31.60 Feet™’

Results:

Flow Rate (Q) = (1.49 /n) * R * S * A 172.19 Cubic Feet per Second
Velocity (V) =Q/ A 6.51 Feet per Second

Notes:

1. Natural stream course, weedy reaches with timber and underbrush.*

References:

"Chow, Ven Te. Open Channel Hydraulics. 1959. McGraw-Hill Book Company, New York
(pages 110 thru 113 Table 5-6 Values of Roughness Coefficient n)
(page 21 Table 2-1 Geometric Elements of Channel Sections)

Assume S is equal to the average channel slope.

Bartelt Engineering ;
Prepared By: jrg Job no. 07-46 12/13/2011



Trapezoidal STA 6+20 (e)

Minahen Project - Caltrans Open Channel
Open Channel Hydraulics Computations (Existing Conditions)

Trapezoidal Cross Section

INPUT:

Bottom Width (b):
Manning's Coefficient (n)":

Energy Line Slope (S):

Depth of Flow (y):

OUTPUT:

e ic P o

Cross Sectional Area (A) = (b+z*y)*y

Wetted Perimeter (P) = b+2*y*(1+2°)"
Hydraulic Radius (R) = (b+z*y)*y / (b+2*y*(1+2%)'?)
Top Width (T) = b+2*z*y

Hydraulic Depth (D) = (b+z*y)*y / (b+2*z*y)
Section Factor (Z) = [(b+z*y)*y]*? / (b+2*z*y)'?

Results:
Flow Rate (Q) = (1.49 /n) * R * 2 x A
Velocity (V) =Q/ A

Side Slope (2): Averaged 'z'

8.6 Feet
1.872 :1 (Horizontal:Vertical)
0.05 Channel: (See Note: 1)
0.0027 feet per foot
2.75 Feet

37.81 Square Feet
20.27 Feet
1.86 Feet
18.90 Feet
2.00 Feet
53.48 Feet’”

88.70 Cubic Feet per Second
2.35 Feet per Second

Notes:

1. Excavated or Dredged; Channels not maintained, weeds and brush uncut,

dense weeds, high as flow depth.*
References:

“Chow, Ven Te. Open Channel Hydraulics. 1959. McGraw-Hill Book Company, New York
(pages 110 thru 113 Table 5-6 Values of Roughness Coefficient n)
(page 21 Table 2-1 Geometric Elements of Channel Sections)

Assume S is equal to the average channel slope.

Bartelt Engineering

Prepared By: rp Job no. 09-24

12/13/2011



Trapezoidal STA 6+20 (p)

Minahen Project - Caltrans Open Channel
Open Channel Hydraulics Computations (Proposed Conditions)

Trapezoidal Cross Section

INPUT:

Bottom Width (b):
Manning's Coefficient (n):
Energy Line Slope (S):
Depth of Flow (y):
OUTPUT:

G i p o
Cross Sectional Area (A) = (b+z*y)*y

Wetted Perimeter (P) = b+2*y*(1+2%)'?

Hydraulic Radius (R) = (b+z*y)*y / (b+2*y*(1+2%)'?)
Top Width (T) = b+2*z*y

Hydraulic Depth (D) = (b+z*y)*y / (b+2*z*y)
Section Factor (Z) = [(b+z*y)*y1*? / (b+2*z*y)"?

Results:
Flow Rate (Q) = (1.49 / n) * R?® * "2 x A
Velocity (V) =Q/A

Side Slope (2): Averaged 'z'

4 Feet
1.872 :1 (Horizontal:Vertical)
0.033 Channel: (See Note: 1)
0.0027 feet per foot
4.18 Feet

49.43 Square Feet
21.74 Feet
2.27 Feet
19.65 Feet
2.52 Feet
78.39 Feet’?

200.49 Cubic Feet per Second
4.06 Feet per Second

Notes:

1. Excavated or Dredged; with short grass, few weeds.*

References:

“Chow, Ven Te. Open Channel Hydraulics. 1959. McGraw-Hill Book Company, New York
(pages 110 thru 113 Table 5-6 Values of Roughness Coefficient n)
(page 21 Table 2-1 Geometric Elements of Channel Sections)

Assume S is equal to the average channel slope.

Bartelt Engineering

Prepared By: rp Job no. 09-24

12/13/2011
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