




























































24 - HOUR STORM 
R u n o f f H y d r o g r a p h 

Hydrograph in 5 Minute intervals ( (CFS)) 

Time(h+m) Volume Ac.Ft 

14+ 0 
14+ 5 
14+10 
14+15 
14+20 
14+25 
14+30 
14+35 
14+40 
14+45 
14+50 
14+55 
15+ 0 
15+ 5 
15+10 
15+15 
15+20 
15+25 
15+30 
15+35 
15+40 
15+45 
15+50 
15+55 
16+ 0 
16+ 5 
16+10 
16+15 
16+20 
16+25 
16+30 
16+35 
16+40 
16+45 
16+50 
16+55 
17+ 0 
17+ 5 
17+10 
17+15 
17+20 
17+25 
17+30 
17+35 
17+40 
17+45 
17+50 
17+55 

0 . 4141 
0 . 4202 
0 . 4 2 64 
0 . 4329 
0 . 4395 
0 . 4463 
0. 4 534 
0 . 4 607 
0 . 4682 
0 . 4 7 60 
0 . 4842 
0 . 4926 
0 . 5015 
0 . 5108 
0 . 5205 
0 . 5308 
0.5417 
0 . 5533 
0 . 5657 
0 . 5789 
0 . 5936 
0 . 6101 
0 . 6295 
0 . 6531 
0 . 6846 
0 . 7383 
0.8558 
0.9767 
1.0457 
1.0931 
1.1289 
1. 1571 
1.1802 
1.1995 
1.2159 
1.2298 
1.2417 
1.2522 
1.2622 
1.2710 
1.2789 
1.2853 
1.2914 
1.2971 
1 . 3026 
1.3078 
1 . 3128 
1.3176 

Q(CFS) 0 

0 . 86 
0 . 89 
0 . 91 
0 . 93 
0 . 96 
0 . 99 
1. 02 
1.06 
1.10 
1.14 
1. 18 
1. 23 
1. 29 
1. 35 
1. 42 
1. 4 9 
1. 59 
1. 69 
1. 79 
1. 92 
2 . 13 
2 . 40 
2 . 82 
3 . 42 
4 . 58 
7 . 80 

17 . 06 
17.55 
10 . 02 

6 . 88 
5 . 20 
4 . 10 
3.35 
2 . 81 
2 . 38 
2 . 03 
1. 71 
1. 54 
1. 44 
1. 28 
1. 14 
0 . 94 
0 . 88 
0 . 83 
0 . 79 
0.76 
0 . 73 
0 . 70 

IQ 
IQ 
IQ 
IQ 
IQ 
IQ 
I Q 

I Q 

Q 

Q 

Q 

Q 
Q 

IQ 
IQ 

Q 

Q 

Q 

Q 

Q 

Q 

Q 

Q 

Q 

Q 

Q 

Q 

Q 

Q 

Q 

Q 

Q 

Q 
Q 

Q 

Q 

Q 

Q 
Q 

Q 

5.0 

V 
V 

V 
V 
V 
V 

V 

V 

V 
V 
V 

V 
V 

V 

V 

V 
V 

V 
V 
V 
V 

10.0 

V 

V I 
V I 

Q V I 
Q VI 

I V 

I 
Q 

Q I 
Q I 

Q I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 

15 . 0 

Q 

V Q 

V 

V 
V 

I V 
IV 
I V 

I V 

I V 

I V 

I V 

I V 
I V 
I V 
I V 

I V 

I V 
I V 

I V 
I V 
I V 

20.0 



San Bernardino County Rational Hydrology Program 

(Hydrology Manual Date - August 1986) 

CIVILCADD/CIVILDESIGN Engineering Software, (c) 1989-2001 Version 6.4 
Rational Hydrology Study Date: 03/06/09 

Tract 17690 
Time of Concentration 
10 Year Storm Event 
trl769010yrtc.out 

Altec Engineering Corporation, Apple Valley, CA - S/N 869 

********* Hydrology Study Control Information********** 

Rational hydrology study storm event year is 10.0 
Computed rainfall intensity: 
Storm year= 10.00 1 hour rainfall= 0.800 (In.) 
Slope used for rainfall intensity curve b 0.7000 
Soil antecedent moisture condition (AMC) = 3 



++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/Station 1.000 to Point/Station 2 . 000 
**** INITIAL AREA EVALUATION**** 

CONDOMINIUM subarea type 
Decimal fraction soil group A 
Decimal fraction soil group B 

0.000 
0 . 000 

Decimal fraction soil group C 1 . 000 
Decimal fraction soil group D 0 . 000 
SCS curve number for soil(AMC 2) 69.00 
Adjusted SCS curve number for AMC 3 = 86.20 
Pervious ratio(Ap) = 0.3500 Max loss rate(Fm)= 0 . 092(In/Hr) 
Initial subarea data: 
Initial area flow distance= 900 . 000(Ft . ) 
Top (of initial area) elevation= 3210 . 000(Ft . ) 
Bottom (of initial area) elevation= 3195.000(Ft.) 
Difference in elevation= 15 . 000(Ft.) 
Slope= 0.01667 s( %)= 1.67 
TC= k(0 . 360)*[ (lengthA3)/(elevation change)]A0 . 2 
Initial area time of concentration= 12 . 406 min. 
Rainfall intensity= 2 . 411(In/Hr) for a 10.0 year storm 
Effective runoff coefficient used for area (Q=KCIA) is C = 0 . 866 
Subarea runoff= 20.878(CFS) 
Total initial stream area= 10.000(Ac . ) 
Pervious area fraction= 0 . 350 
Initial area Fm value= 0 . 092(In/Hr) 
End of computations, Total Study Area= 10.00 (Ac.) 
The following figures may 
be used for a unit hydrograph study of the same area . 
Note : These figures do not consider reduced effective area 
effects caused by confluences in the rational equation. 

Area averaged pervious area fraction(Ap) = 0 . 350 
Area averaged SCS curve number= 69.0 



U n i t H y d r o g r a p h A n a 1 y s i s 

Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 1999, Version 6.0 

Study date 04/24/06 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

San Bernardino County Synthetic Unit Hydrology Method 
Manual date - August 1986 

Altec Engineering Corporation, Apple Valley, CA - S/N 869 

Tract 17690 
100 Year Storm Event 
Existing Offsite Runoff 
tr17690offexist.out 

Storm Event Year= 100 

Antecedent Moisture Condition 3 

English (in-lb) Input Units Used 

English Rainfall Data (Inches) Input Values Used 

English Units used in output format 

Area averaged rainfall intensity 
Sub-Area Duration 
(Ac.) (hours) 

Rainfall data for year 100 
10.00 1 

Rainfall data for year 100 
10.00 6 

Rainfall data for year 100 
10.00 24 

isohyetal data: 
Isohyetal 

(In) 

1. 25 

2.00 

3.70 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

******** Area-averaged max loss rate, Fm******** 

SCS curve SCS curve 
No. (AMCII) NO. (AMC 3) 

86.0 97.2 

Area 
(Ac.) 

10 .00 

Area 
Fraction 
1.000 

Fp (Fig C6) Ap 
(In/Hr) (dee.) 

0.055 1.000 

Fm 
(In/Hr) 

0.055 



Area-averaged adjusted loss rate Fm (In/Hr) = 0.055 

********* Area-Averaged low loss rate fraction, Yb ********** 

Area 
(Ac.) 

10.00 

Area 
Fract 
1. 000 

SCS CN 
(AMC2) 
86.0 

SCS CN 
(AMC3) 
97.2 

Area-averaged catchment yield fraction, Y 
Area-averaged low loss fraction, Yb= 0.088 

s 

0.29 

0.912 

Pervious 
Yield Fr 

0.912 

User entry of time of concentration 0.303 (hours) 
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Watershed area= 10.00(Ac.) 
Catchment Lag time= 0.242 hours 
Unit interval= 5.000 minutes 
Unit interval percentage of lag time= 34.3784 
Hydrograph baseflow = 0.00(CFS) 
Average maximum watershed loss rate(Fm) = 0.055(In/Hr) 
Average low loss rate fraction (Yb) = 0.088 (decimal) 
DESERTS-Graph Selected 
Computed peak 5-minute rainfall= 
Computed peak 30-minute rainfall 
Specified peak 1-hour rainfall= 
Computed peak 3-hour rainfall= 
Specified peak 6-hour rainfall= 
Specified peak 24-hour rainfall= 

0.593(In) 
1.015(In) 

1. 250 ( In) 
1. 667 ( In) 
2.000(In) 
3.700(In) 

Rainfall depth area reduction factors: 
Using a total area of 10.00(Ac.) (Ref: fig. E-4) 

5-minute factor= 1. 000 Adjusted rainfall 0.593(In) 
30-minute factor= 1.000 Adjusted rainfall 1. 015 ( In) 
1-hour factor 1.000 Adjusted rainfall 1.249(In) 
3-hour factor= 1.000 Adjusted rainfall 1. 667 ( In) 
6-hour factor= 1.000 Adjusted rainfall 2.000(In) 
24-hour factor= 1.000 Adjusted rainfall 3.700(In) 



U n i t H y d r o g r a p h 
+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Interval 'S' Graph Unit Hydrograph 
Number Mean values ((CFS)) 

(K = 120.94 (CFS)) 

1 2.172 
2 12.813 
3 39.789 
4 59.167 
5 69.523 
6 76.413 
7 81. 311 
8 85.037 
9 88.052 

10 90.275 
11 92.122 
12 93.673 
13 94. 911 
14 95. 966 
15 96. 832 
16 97. 4 92 
17 97. 972 
18 98.327 
19 98.732 
20 99.145 
21 99.517 
22 99.745 
23 100.000 

Total soil rain loss= 
Total effective rainfall= 

0.26(In) 
3.44(In) 

Peak flow rate in flood hydrograph = 

2. 627 
12.870 
32. 624 
23.435 
12.524 

8.333 
5.923 
4.506 
3.646 
2.689 
2.233 
1. 876 
1. 497 
1. 276 
1.048 
0.798 
0.582 
0.428 
0.490 
0.499 
0.450 
0.275 
0 .138 

25.84 (CFS) 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 



24 - HOUR STORM 
R u n o f f H y d r o g r a p h 

Hydrograph in 5 Minute intervals ((CFS)) 

Time(h+m) Volume Ac.Ft 

14+ 0 
14+ 5 
14+10 
14+15 
14+20 
14+25 
14+30 
14+35 
14+40 
14+45 
14+50 
14+55 
15+ 0 
15+ 5 
15+10 
15+15 
15+20 
15+25 
15+30 
15+35 
15+40 
15+45 
15+50 
15+55 
16+ 0 
16+ 5 
16+10 
16+15 
16+20 
16+25 
16+30 
16+35 
16+40 
16+45 
16+50 
16+55 
17+ 0 
17+ 5 
17+10 
17+15 
17+20 
17+25 
17+30 
17+35 
17+40 
17+45 
17+50 
17+55 

0 . 9897 
0 . 9980 
1. 0065 
1 . 0153 
1.0243 
1 . 0336 
1.0433 
1. 0532 
1 . 0635 
1.0742 
1.0853 
1.0969 
1.1091 
1.1218 
1.1351 
1.1493 
1 . 1642 
1.1803 
1 . 1978 
1.2176 
1.2398 
1. 2 64 7 
1. 2 92 9 
1.3261 
1. 3 67 4 
1.4308 
1 . 5418 
1. 7198 
1. 8589 
1. 9512 
2 . 0209 
2 . 0758 
2.1208 
2 . 1589 
2 . 1908 
2.2186 
2 . 2432 
2.2647 
2.2839 
2 . 3011 
2.3162 
2 . 3295 
2 . 3416 
2 . 3533 
2 . 3643 
2.3745 
2.3835 
2 . 3914 

Q(CFS) 0 7 . 5 15.0 

1. 17 
1. 20 
1. 24 
1. 27 
1. 31 
1. 35 
1. 40 
1. 44 
1. 50 
1. 55 
1. 62 
1. 69 
1. 7 6 
1. 85 
1. 94 
2.05 
2 .17 
2 . 33 
2 . 54 
2 . 88 
3.22 
3 . 62 
4.10 
4.83 
5 . 99 
9 . 21 

16 . 12 
25.84 
20 . 19 
13 . 41 
10 . 13 

7. 96 
6.53 
5.54 
4.63 
4.04 
3.56 
3 .13 
2.79 
2.49 
2 . 19 
1. 94 
1. 76 
1. 69 
1. 60 
1. 48 
1. 30 
1.15 
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San Bernardino County Rational Hydrology Program 

(Hydrology Manual Date - August 1986) 

CIVILCADD/CIVILDESIGN Engineering Software, (c) 1989-2001 Version 6.4 
Rational Hydrology Study Date: 04/24/06 

Tract 17690 Offsite 
100 Year Storm Event 
Existing Time of Concentration 
Tr17690offexisttc.out 

Altec Engineering Corporation, Apple Valley, CA - S/N 869 

********* Hydrology Study Control Information********** 

Rational hydrology study storm event year is 100.0 
Computed rainfall intensity: 
Storm year= 100.00 1 hour rainfall= 1.250 (In.) 
Slope used for rainfall intensity curve b 0.7000 
Soil antecedent moisture condition (AMC) = 3 



++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/Station 1.000 to Point/Station 2 . 000 
**** INITIAL AREA EVALUATION**** 

UNDEVELOPED (poor cover) subarea 
Decimal fraction soil group A 0 . 000 
Decimal fraction soil group B 0 . 000 
Decimal fraction soil group C 1.000 
Decimal fraction soil group D 0.000 
SCS curve number for soil(AMC 2) 86 . 00 
Adjusted SCS curve number for AMC 3 = 97 . 20 
Pervious ratio(Ap) = 1.0000 Max loss rate(Fm)= 0 . 055(In/Hr) 
Initial subarea data : 
Initial area flow distance= 1000 . 000(Ft . ) 
Top (of initial area) elevation= 3225 . 000(Ft . ) 
Bottom (of initial area) elevation= 3205.000(Ft.) 
Difference in elevation= 20.000(Ft.) 
Slope= 0.02000 s(%)= 2.00 
TC= k(0 . 525)*[ (lengthA3)/(elevation change)JA0 . 2 
Initial area time of concentration= 18 . 195 min . 
Rainfall intensity= 2.882(In/Hr) for a 100.0 year storm 
Effective runoff coefficient used for area {Q=KCIA) is C = 0.883 
Subarea runoff= 25.437(CFS) 
Total initial stream area= 10.000(Ac . ) 
Pervious area fraction= 1.000 
Initial area Fm value= 0 . 055(In/Hr) 
End of computations , Total Study Area= 10.00 (Ac . ) 
The following figures may 
be used for a unit hydrograph study of the same area. 
Note: These figures do not consider reduced effective area 
effects caused by confluences in the rational equation. 

Area averaged pervious area fraction(Ap) = 1 . 000 
Area averaged SCS curve number= 86 . 0 



U n i t H y d r o g r a p h A n a l y s i s 

Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 1999, Version 6.0 

Study date 04/25/06 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

San Bernardino County Synthetic Unit Hydrology Method 
Manual date - August 1986 

Altec Engineering Corporation, Apple Valley, CA - S/N 869 

Tract 17690 
100 Year Storm Event 
Developed Onsite Runoff 
tr17690ondev.out 

Storm Event Year= 100 

Antecedent Moisture Condition 3 

English (in-lb) Input Units Used 

English Rainfall Data (Inches) Input Values Used 

English Units used in output format 

Area averaged rainfall intensity 
Sub-Area Duration 
(Ac.) (hours) 

Rainfall data for year 100 
10.00 1 

Rainfall data for year 100 
10.00 6 

Rainfall data for year 100 
10.00 24 

isohyetal data: 
Isohyetal 

(In) 

1.25 

2.00 

3.70 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

******** Area-averaged max loss rate, Fm******** 

SCS curve SCS curve 
No. (AMC II) NO. (AMC 3) 

69.0 86.2 

Area 
(Ac.) 

10.00 

Area 
Fraction 
1. 000 

Fp (Fig C6) Ap 
(In/Hr) (dee.) 

0.262 0.200 

Fm 

(In/Hr) 
0.052 



Area-averaged adjusted loss rate Fm (In/Hr) = 0.052 

********* Area-Averaged low loss rate fraction, Yb ********** 

Area Area scs CN scs CN s Pervious 
(Ac.) Fract (AMC2) (AMC3) Yield Fr 

2.00 0.200 69.0 86.2 1. 60 0.620 
8.00 0.800 98.0 98.0 0.20 0.937 

Area-averaged catchment yield fraction, Y 0.873 
Area-averaged low loss fraction, Yb= 0.127 
User entry of time of concentration 0.186 (hours) 
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Watershed area= 10.00(Ac.) 
Catchment Lag time= 0.149 hours 
Unit interval= 5.000 minutes 
Unit interval percentage of lag time= 56.0036 
Hydrograph baseflow = 0.00(CFS) 
Average maximum watershed loss rate(Fm) = 0.052(In/Hr) 
Average low loss rate fraction (Yb) = 0.127 (decimal) 
DESERTS-Graph Selected 
Computed peak 5-minute rainfall= 
Computed peak 30-minute rainfall 
Specified peak 1-hour rainfall= 
Computed peak 3-hour rainfall= 
Specified peak 6-hour rainfall= 
Specified peak 24-hour rainfall= 

0.593(In) 
1.015(In) 

1. 250 (In) 
1. 667 ( In) 
2.000(In) 
3.700(In) 

Rainfall depth area reduction factors: 
Using a total area of 10.00(Ac.) (Ref: fig. E-4) 

5-minute factor= 1.000 Adjusted rainfall 0.593(In) 
30-minute factor= 1. 000 Adjusted rainfall 1. 015 ( In) 
1-hour factor 1. 000 Adjusted rainfall 1.249(In) 
3-hour factor= 1. 000 Adjusted rainfall 1. 667 ( In) 
6-hour factor= 1. 000 Adjusted rainfall 2.000(In) 
24-hour factor= 1. 000 Adjusted rainfall 3.700(In) 



U n i t H y d r o g r a p h 
+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Interval 'S' Graph Unit Hydrograph 
Number Mean values ((CFS)) 

(K = 120.94 (CFS)) 

1 4.869 5.889 
2 37.299 39.220 
3 65.395 33.978 
4 77.407 14.528 
5 84.417 8.478 
6 89.106 5. 670 
7 92.249 3.801 
8 94.575 2.814 
9 96. 27 5 2.056 

10 97.469 1. 444 
11 98.185 0.865 
12 98.828 0.778 
13 99.460 0.764 
14 100.000 0.653 

Total soil rain loss= 0.36(In) 
Total effective rainfall= 3.34(In) 
Peak flow rate in flood hydrograph = 30.49(CFS) 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 



24 - HOUR STORM 
R u n o f f H y d r o g r a p h 

Hydrograph in 5 Minute intervals ( (CFS)) 

Tirne(h+rn) Volume Ac.Ft 

14+ 0 
14+ 5 
14+10 
14+15 
14+20 
14+25 
14+30 
14+35 
14+40 
14+45 
14+50 
14+55 
15+ 0 
15+ 5 
15+10 
15+15 
15+20 
15+25 
15+30 
15+35 
15+40 
15+45 
15+50 
15+55 
16+ 0 
16+ 5 
16+10 
16+15 
16+20 
16+25 
16+30 
16+35 
16+40 
16+45 
16+50 
16+55 
17+ 0 
17+ 5 
17+10 
17+15 
17+20 
17+25 
17+30 
17+35 
17+40 
17+45 
17+50 
17+55 

0. 9612 
0 . 9695 
0 . 9780 
0.9867 
0 . 9958 
1 . 0051 
1.0148 
1.0248 
1. 0352 
1. 0460 
1. 0573 
1.0691 
1 . 0815 
1.0945 
1 . 1083 
1.1229 
1 . 1385 
1.1553 
1.1745 
1. 1962 
1.2208 
1 . 2488 
1.2819 
1 . 3219 
1.3760 
1.4695 
1 . 6795 
1.8621 
1. 9656 
2 . 0373 
2 . 0906 
2 . 1312 
2 . 1641 
2 . 1910 
2 . 2131 
2.2312 
2.2475 
2 . 2623 
2.2753 
2 . 2852 
2 . 2942 
2.3026 
2 . 3105 
2 . 3179 
2 . 3250 
2 . 3318 
2 . 3384 
2 . 3446 

Q(CFS) 0 

1. 17 
1. 20 
1. 24 
1. 27 
1. 31 
1. 36 
1. 40 
1. 45 
1. 51 
1. 57 
1. 64 
1. 71 
1. 80 
1. 89 
2 . 00 
2 . 12 
2 . 26 
2 . 44 
2 . 79 
3 . 15 
3 . 57 
4 . 07 
4 . 80 
5.81 
7.85 

13.58 
30 . 49 
26.50 
15 . 03 
10.40 

7 . 74 
5 . 90 
4 . 77 
3.90 
3.21 
2.63 
2 . 36 
2.15 
1. 90 
1. 43 
1. 31 
1. 22 
1. 15 
1. 09 
1.03 
0 . 99 
0 . 95 
0 . 91 
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San Bernardino County Rational Hydrology Program 

(Hydrology Manual Date - August 1986) 

CIVILCADD/CIVILDESIGN Engineering Software, (c) 1989-2001 Version 6.4 
Rational Hydrology Study Date: 04/25/06 

Tract 17690 Onsite 
100 Year Storm Event 
Developed Runoff 
tr17690ondevtc.out 

Altec Engineering Corporation, Apple Valley, CA - S/N 869 

********* Hydrology Study Control Information********** 

Rational hydrology study storm event year is 
Computed rainfall intensity: 
Storm year= 100.00 1 hour rainfall= 
Slope used for rainfall intensity curve b 
Soil antecedent moisture condition (AMC) = 3 

100.0 

1.250 (In.) 
0.7000 


