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NARRATIVE: 


TENTATIVE TRACT NO. 38202 


PRELILMINARY HYDROLOGY STUDY 


Tentative Tract No. 38202 is a 181 lot subdivision on 33.8 acres located on the east side of Lyon 


Avenue, approximately 566 feet north of Cottonwood Avenue. The site naturally drains to the 


west/northwest and the project has been conceptually designed to honor that drainage pattern. Site 


soils are AC and BC. The site has been designed to drain to two onsite detention/infiltration basins. 


Basin No. 1 is located at the northwest comer of the site. Basin No. 2 is located along the north 


tract boundary between Lots 30 and 31. The basins serve as water quality mitigation basins as 


well as stormwater mitigation, the design of which is discussed in the project P-WQMP. With 


respect to storm water mitigation, Basin No. I has been designed to retain the volumetric difference 


between the developed and undeveloped condition I 0-year, 24 hour storm in accordance with 


Riverside County Flood Control and Water Conservation District preliminary design criteria. Unit 


hydrograph calculations for the preliminary design are included in Appendix D of this report. 


Basin No. 2 drains to MDP Line G-3 proposed for construction as a part of this project. As Line 


G-3 is a Master Planned drainage facility, Basin No. 2 has been designed to retain only the BMP 


volume as calculated in the project P-WQMP. 


The following report also includes rational hydrology calculations for the I 0-year and 100-year 


recurrence interval for the undeveloped and developed site conditions. Stormwater flows are 


intercepted via onsite storm drain systems and discharged to the infiltration/detention basins 


discussed above. The peak runoff flows at the two locations is summarized as follows: 







Rational Hydrology Runoff Summary 


Drainage Area Designation* Area (Ac) Orn{cfs) 0100 (cfs) 


Undeveloped Site 33.8 27.3 44.1 


Area A 9.3 9.7 15.3 


AreaB 5.4 5.8 9.0 


AreaC 8.5 8.8 13.7 


AreaD 8.5 9.8 14.9 


Areas A & B 14.7 15.5 24.3 


Areas C & D 17.0 18.6 28.6 


* See Rational Hydrology Exhibits in Appendix B and C 
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RUNOFF INDEX NUMBERS OF HYDROLOGIC SOIL-COVER COMPLEXES FOR PERVIOUS AREAS-AMC II 


Cover Type ( 3) 


,NATURAL COVERS -


Barren 
(Rockland, eroded and graded land) 


Chaparrel, Broadleaf 
(Manzonita, ceanothus and scrub oak) 


Chaparrel, Narrowleaf 
(Chamise and redshank) 


Grass, Annual or Perennial 


Meadows or Cienegas 
(Areas with seasonally high water table, 
principal vegetation is sod forming grass) 


Open Brush 
(Soft wood shrubs - buckwheat, sage, etc.) 


Woodland 
(Coniferous or broadleaf trees predominate. 
Canopy density is at least 50 percent) 


Woodland, Grass 
(Coniferous or broadleaf trees with canopy 
density fran 20 to 50 percent) 


URBAN COVERS -


Residential or Commercial Landscaping 
(Lawn, shrubs, etc.) 


Turf 
(Irrigated and mowed grass) 


AGRICULTURAL COVERS -


Fallow 
(Land plowed but not tilled or seeded) 


Quality of Soil Group 1---.----...... ------1 
Cover (2) A B C D 


Poor 
Fair 
Good 


Poor 
Fair 


Poor 
Fair 
Good 


Poor 
Fair 
Good 


Poor 
Fair 
Good 


Poor 
Fair 
Good 


Poor 
Fair 
Good 


Good 


Poor 
Fair 
Good 


78 86 91 93 


53 70 
40 63 
31 57 


71 82 
55 72 


67 78 
so 69 
38 61 


63 77 
51 70 
30 58 


62 76 
46 66 
41 63 


45 66 
36 60 
28 55 


57 73 
44 65 
33 58 


32 56 


58 74 
44 65 
33 58 


80 85 
75 81 
71 78 


88 91 
81 86 


86 89 
79 84 
74 80 


85 88 
80 84 
72 78 


84 88 
77 83 
75 81 


77 83 
73 79 
70 77 


82 86 
77 82 
72 79 


69 75 


83 87 
77 82 
72 79 


76 85 90 92 


RCFC a WCD 
HYDROLOGY .NJA NUAL 


RUNOFF INDEX NUMBERS 


FOR 
PERVIOUS AREA 


PLATE 0-5.5 (I of 2) 
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RUNOFF INDEX NUMBERS OF HYDROLOGIC SOIL-COVER COMPLEXES FOR PERVIOUS AREAS-AMC II 


Cover Type (3) 


AGRICULTURAL COVERS (cont. ) -


Legumes, Close Seeded 
(Alfalfa, sweetclover, timothy, etc.) 


Orchards, Deciduous 
(Apples, apricots, pears, walnuts, etc.) 


Orchards, Evergreen 
(Citrus, avocados, etc.) 


Pasture, Dryland 
(Annual grasses) 


Pasture, Irrigated 
(Legumes and perennial grass) 


Row Crops 
(Field crops - tomatoes, sugar beets, etc.) 


Small Grain 
(Wheat, oats, barley, etc.) 


Vineyard 


Notes: 


Quality of Soil Group 
t----,.----,---,..-----1 


Cover (2) A B C D 


Poor 
Good 


Poor 
Fair 
Good 


Poor 
Fair 
Good 


Poor 
Fair 
Good 


Poor 
Good 


Poor 
Good 


66 77 85 89 
58 72 81 85 


See Note 4 


57 73 82 86 
44 65 77 82 
33 58 72 79 


67 78 86 89 
so 69 79 84 
38 61 74 80 


58 74 83 87 
44 65 77 82 
33 58 72 79 


72 81 88 91 
6 7 78 85 89 


6 5 76 84 88 
6 3 75 83 87 


See Note 4 
I I I 


1 ~ All runoff index (RI) numbers are for Antecedent Moisture Condition 
(AMC) II. 


2. Quality of cover definitions : 
Poor-Heavily grazed or regularly burned areas. Less than 50 per


cent of the ground surface is protected by plant cover or brush 
and tree canopy. 


Fair-Moderate cover with SO percent to 75 percent of the ground sur
face protected. 


Good-Heavy or dense cover with more than 75 percent of the ground 
surface protected. 


3. See Plate C-2 for a detailad description of cover types. 


4. Use runoff index numbers based on ground cover type. See discussion 
under "Cover Type Descriptions" on Plate C-2. 


5. Reference Bibliography i tern 17. 
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ACTUAL IMPERVIOUS COVER 


Land Use (1) 


Natural or Agriculture 


Single Family Residential: (3) 


40,000 s. F. (1 Acre) Lots 


20,000 s. F. (~ Acre) Lots 


7,200 - 10,000 s. F. Lots 


Multiple Family Residential: 


Condominiums 


Apartments 


Mobile Horne Park 


Commercial, Downtown 
Business or Industrial 


Notes: 


Range-Percent 


0 - 10 


10 - 25 


30 - 45 


45 - 55 


45 - 70 


65 - 90 


60 - 85 


80 -100 


Recommended Value 
For Average 


Conditions-Percent(2 


0 


20 


40 


50 


65 


80 


75 


90 


1. Land use should be based on ultimate development of the watershed. 
Long range master plans for the County and incorporated cities 
should be reviewed to insure reasonable land use assumptions. 


2. Recommended values are based on average conditions which may not 
apply to a particular study area. The percentage impervious may 
vary greatly even on comparable sized lots due to differences in 
dwelling size, improvements, etc. Landscape practices should also 
be considered as it is common in some areas to use ornamental grav
els underlain by impervious plastic materials in place of lawns and 
shrubs. A field investigation of a study area should always be made, 
and a review of aerial photos, where available may assist in estimat
ing the percentage of impervious cover in developed areas. 


3. For typical horse ranch subdivisions increase impervious area 5 per
cent over the values recommended in the table above. 


RCFC a WCD 
HYDROLOGY .NJANUAL 


IMPERVIOUS COVER 
FOR 


DEVELOPED AREAS 


PLATE 0-5.6 
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RATIONAL HYDROLOGY CALCULATIONS 
UNDEVELOPED CONDITION 


10-Year Storm 
100-Year Storm 


Hydrology Exhibit - Undeveloped Condition 







7.1 


Riverside County Rational Hydrology Program 


CIVILCADD/CIVILDESIGN Engineering Software, (c) 1989 - 2005 Version 


Rational Hydrology Study 
File : 3820210YRUNDEV.out 


Date: 03/23/22 


++++ 


2.000 


TENTATIVE TRACT 38202 
PRELIMINARY HYDROLOGY 
10 YEAR STORM 
UNDEVELOPED CONDITION 


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


English (in-lb) Units used in input data file 


Program License Serial Number 4061 


Rational Method Hydrology Program based on 
Riverside County Flood Control & Water Conservation District 
1978 hydrology manual 


Storm event (year) = 10.00 Antecedent Moisture Condition 


Standard intensity-duration curves data (Plate D-4.1) 
For the [ San Jacinto] area used. 
10 year storm 10 minute intensity= 
10 year storm 60 minute intensity= 
100 year storm 10 minute intensity 
100 year storm 60 minute intensity= 


Storm event year= 10.0 
Calculated rainfall intensity data: 
1 hour intensity= 0.810(In/Hr) 


l.980(In/Hr) 
0.810(In/Hr) 
2.940(In/Hr) 
l.200(In/Hr) 


Slope of intensity duration curve= 0.5000 


2 


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


Process from Point/Station 1.000 to Point/Station 


**** INITIAL AREA EVALUATION**** 


Initial area flow distance= 675.000(Ft.) 
Top (of initial area) elevation= 12.400(Ft.) 
Bottom (of initial area) elevation= 10.000(Ft.) 
Difference in elevation= 2.400(Ft.) 
Slope= 0.00356 s(percent)= 0.36 







++++ 


3.000 


TC= k(0.530)*((lengthA3)/(elevation change)JA0.2 
Initial area time of concentration= 22.173 min. 
Rainfall intensity= l.332(In/Hr) for a 10.0 year storm 
UNDEVELOPED (poor cover) subarea 
Runoff Coefficient= 0.738 
Decimal fraction soil group A 0.000 
Decimal fraction soil group 8 0.500 
Decimal fraction soil group C 0.500 
Decimal fraction soil group D 0.000 
RI index for soil(AMC 2) 82.00 
Pervious area fraction= 
Initial subarea runoff= 


1.000; Impervious fraction 
9.832(CFS) 


Total initial stream area 
Pervious area fraction= 1.000 


10 . 0 0 0 ( Ac . ) 


0.000 


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


Process from Point/Station 2.000 to Point/Station 


**** NATURAL CHANNEL TIME+ SUBAREA FLOW ADDITION**** 


Top of natural channel elevation= 10.000(Ft.) 
End of natural channel elevation= 6.000(Ft.) 
Length of natural channel 1370.000(Ft.) 
Estimated mean flow rate at midpoint of channel= 21.533(CFS) 


Natural valley channel type used 
L.A. County flood control district 
Velocity(ft/s) = (7 + 8(q(English 


Velocity using mean channel flow= 


formula for channel velocity: 
Units)A.352) (slopeA0.5) 


l.65(Ft/s) 


Correction to map slope used on extremely rugged channels with 
drops and waterfalls (Plate D-6.2) 


Normal channel slope 0.0029 
Corrected/adjusted channel slope= 0.0029 
Travel time= 13.82 min. TC= 36.00 min. 


Adding area flow to channel 
UNDEVELOPED (poor cover) subarea 
Runoff Coefficient= 0.703 
Decimal fraction soil group A 0.000 
Decimal fraction soil group B 0.500 
Decimal fraction soil group C 0.500 
Decimal fraction soil group D 0.000 
RI index for soil (AMC 2) 82. 00 
Pervious area fraction= 1.000; Impervious fraction 
Rainfall intensity l.046(In/Hr) for a 10.0 
Subarea runoff= 17.502(CFS) for 23.BOO(Ac.) 


0.000 
year storm 


Tg tal runo ff = 27 . 33 4 (CFS ) Total area= 
End of computations, total study area= 


3 3 . 8 0 0 (Ac. ) 
33. 80 (Ac.) 


The following figures may 
be used for a unit hydrograph study of the same area. 


Area averaged pervious area fraction(Ap) 
Area averaged RI index number= 82.0 


1.000 







7 .1 


Riverside County Rational Hydrology Program 


CIVILCADD/CIVILDESIGN Engineering Software, (c) 1989 - 2005 Version 


Rational Hydrology Study 
File:38202100YRUNDEV.out 


Date: 03/23/22 


++++ 


2.000 


TENTATIVE TRACT 38202 
PRELIMINARY HYDROLOGY 
100 YEAR STORM 
UNDEVELOPED CONDITION 


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


English (in-lb) Units used in input data file 


Program License Serial Number 4061 


Rational Method Hydrology Program based on 


********** 


Riverside County Flood Control & Water Conservation District 
1978 hydrology manual 


Storm event (year) = 100.00 Antecedent Moisture Condition 2 


Standard intensity-duration curves data (Plate D-4.1) 
For the [ San Jacinto] area used. 
10 year storm 10 minute intensity= 
10 year storm 60 minute intensity= 
100 year storm 10 minute intensity 
100 year storm 60 minute intensity= 


Storm event year= 100.0 
Calculated rainfall intensity data: 
1 hour intensity= l.200(In/Hr) 


l.980(In/Hr) 
0.810(In/Hr) 
2.940(In/Hr) 
1.200 (In/Hr) 


Slope of intensity duration curve= 0.5000 


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


Process from Point/Station 1.000 to Point/Station 


**** INITIAL AREA EVALUATION**** 


Initial area flow distance= 675.000(Ft.) 
Top (of initial area) elevation= 12.400(Ft.) 
Bottom (of initial area) elevation= 10.000(Ft.) 
Difference in elevation= 2.400(Ft.) 
Slope= 0.00356 s(percent)= 0.36 







++++ 


3.000 


TC= k(0.530)*[(lengthA3)/(elevation change)]A0.2 
Initial area time of concentration= 22.173 min. 
Rainfall intensity= l.974(In/Hr) for a 100.0 year storm 
UNDEVELOPED (poor cover) subarea 
Runoff Coefficient= 0.784 
Decimal fraction soil group A 0.000 
Decimal fraction soil group B 0.500 
Decimal fraction soil group C 0.500 
Decimal fraction soil group D 0.000 
RI index for soil(AMC 2) 82.00 
Pervious area fraction= 
Initial subarea runoff= 


1.000; Impervious fraction 
15.472(CFS) 


Total initial stream area 
Pervious area fraction= 1.000 


1 0 . 0 0 0 ( Ac . ) 


0.000 


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


Process from Point/Station 2.000 to Point/Station 


**** NATURAL CHANNEL TIME+ SUBAREA FLOW ADDITION**** 


Top of natural channel elevation= 10.000(Ft.) 
End of natural channel elevation= 6.000(Ft.) 
Length of natural channel 1370.000(Ft.) 
Estimated mean flow rate at midpoint of channel= 33.884(CFS) 


Natural valley channel type used 
L.A. County flood control district 
Velocity(ft/s) = (7 + B(q(English 


Velocity using mean channel flow= 


formula for channel velocity: 
Units)A.352) (slopeA0.5) 


l.87(Ft/s) 


Correction to map slope used on extremely rugged channels with 
drops and waterfalls (Plate D-6.2) 


Normal channel slope 0.0029 
Corrected/adjusted channel slope= 0.0029 
Travel time= 12.20 min. TC= 34.37 min. 


Adding area flow to channel 
UNDEVELOPED (poor cover) subarea 
Runoff Coefficient= 0.760 
Decimal fraction soil group A 0.000 
Decimal fraction soil group B 0.500 
Decimal fraction soil group C 0.500 
Decimal fraction soil group D 0.000 
RI index for soil (AMC 2) 82.00 
Pervious area fraction= 1.000; Impervious fraction 
Rainfall intensity l.586(In/Hr) for a 100.0 
Subarea runoff= 28.670(CFS) for 23.800(Ac.) 


0.000 
year storm 


Total runoff= 44.142 (CFS) Total area= 
End o f computations, tota l study area= 


3 3 . 8 0 0 ( Ac . ) 
33. 80 (Ac.) 


The following figures may 
be used for a unit hydrograph study of the same area . 


Area averaged pervious area fraction(Ap) 
Area averaged RI index number= 82.0 


1.000 
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APPENDIX 'C' 







RATIONAL HYDROLOGY CALCULATIONS 
DEVELOPED CONDITION 


10-Year Storm 
100-Year Storm 


Hydrology Exhibit - Developed Condition 







7.1 


Riverside County Rational Hydrology Program 


CIVILCADD/CIVILDESIGN Engineering Software, (c) 1989 - 2005 Version 


Rational Hydrology Study 
File:38202AREAA10YRDEV.out 


Date: 03/23/22 


++++ 


2.000 


TENTATIVE TRACT 38202 
PRELIMINARY HYDROLOGY 
10 YEAR STORM 
AREA A, DEVELOPED CONDITION 


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


English (in-lb) Units used in input data file 


Program License Serial Number 4061 


Rational Method Hydrology Program based on 
Riverside County Flood Control & Water Conservation District 
1978 hydrology manual 


Storm event (year) = 10.00 Antecedent Moisture Condition 


Standard intensity-duration curves data (Plate D-4.1) 
For the [ San Jacinto] area used. 
10 year storm 10 minute intensity= 
10 year storm 60 minute intensity= 
100 year storm 10 minute intensity 
100 year storm 60 minute intensity= 


Storm event year= 10.0 
Calculated rainfall intensity data: 
1 hour intensity= 0.810(In/Hr) 


1.980(In/Hr) 
0.810(In/Hr) 
2.940(In/Hr) 
1.200(In/Hr) 


Slope of intensity duration curve= 0.5000 


2 


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


Process from Point/Station 1.000 to Point/Station 


**** INITIAL AREA EVALUATION**** 


Initial area flow distance= 740.000(Ft.) 
Top (of initial area) elevation= 15.200(Ft.) 
Bottom (of initial area) elevation= 12.200(Ft.) 
Difference in elevation= 3.000(Ft.) 
Slope= 0 .00405 s(percent)= 0.41 







++++ 


3.000 


TC= k(0.390)*((lengthA3)/(elevation change)]A0.2 
Initial area time of concentration= 16.488 min. 
Rainfall intensity l.545(In/Hr) for a 10.0 year storm 
SINGLE FAMILY (1/4 Acre Lot) 
Runoff Coefficient= 0.746 
Decimal fraction soil group A 0 . 000 
Decimal fraction soil group B 0.500 
Decimal fraction soil group C 0.500 
Decimal fraction soil group D 0.000 
RI index for soil(AMC 2) 62.50 
Pervious area fraction= 0.500; Impervious fraction 
Initial subarea runoff= 6.459(CFS) 
Total initial stream area 
Pervious area fraction= 0.500 


5.600(Ac.) 


0.500 


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


Process from Point/Station 2.000 to Point/Station 


**** STREET FLOW TRAVEL TIME+ SUBAREA FLOW ADDITION**** 


Top of street segment elevation= 12.200(Ft.) 
End of street segment elevation= 11.000(Ft.) 
Length of street segment 730.000(Ft.) 
Height of curb above gutter flowline 6.0(In.) 
Width of half street (curb to crown) 20.000(Ft.) 
Distance from crown to crossfall grade break 18.000(Ft.) 
Slope from gutter to grade break (v/hz) = 0.020 
Slope from grade break to crown (v/hz) 0.020 
Street flow is on [2] side(s) of the street 
Distance from curb to property line 10.000(Ft.) 
Slope from curb to property line (v/hz) 0.020 
Gutter width= 2.000(Ft.) 
Gutter hike from flowline = 2.000(In.) 


Manning's Nin gutter= 0.0150 
Manning's N from gutter to grade break 0.0150 
Manning's N from grade break to crown= 0.0150 


Estimated mean flow rate at midpoint of street= 8.165(CFS) 
Depth of flow= 0.478(Ft.), Average velocity= 1.271(Ft/s) 
Streetflow hydraulics at midpoint of street travel: 
Halfstreet flow width= 17.567(Ft.) 
Flow velocity= 1.27(Ft/s) 
Travel time= 9.57 min. 


Adding area flow to street 
SINGLE FAMILY (1/4 Acre Lot) 
Runoff Coefficient= 0.723 


TC= 


Decimal fraction soil group A 0.000 
Decimal fraction soil group B 0.500 
Decimal fraction soil group C 0.500 
Decimal fraction soil group D 0.000 
RI index for soil(AMC 2) 62.50 


26.06 min. 


Pervious area fraction= 0.500; Impervious fraction 0.500 
Rainfall intensity 1.229(In/Hr) for a 10.0 year storm 
Subarea runoff 3.286 (C FS) for 3.700(Ac.) 
Total runoff= 9.745(CFS) Total area= 9.300(Ac.) 
Street flow at end of street= 9.745(CFS) 
Half street flow at end of street 4.872(CFS) 
Depth of flow= 0.504(Ft.), Average velocity l.320(Ft /s ) 
Warning: depth of flow exceeds top of curb 







Distance that curb overflow reaches into property= 0.2l(Ft.) 
Flow width (from curb towards crown)= 18.882(Ft.) 
End of computations, total study area= 9.30 (Ac.) 
The following figures may 
be used for a unit hydrograph study of the same area. 


Area averaged pervious area fraction(Ap) 
Area averaged RI index number= 62.5 


0.500 







7.1 


Riverside County Rational Hydrology Program 


CIVILCADD/CIVILDESIGN Engineering Software, (c) 1989 - 2005 Version 


Rational Hydrology Study 
File:38202AREAA100YRDEV.out 


Date: 03/23/22 


++++ 


2.000 


TENTATIVE TRACT 38202 
PRELIMINARY HYDROLOGY 
100 YEAR STORM 
AREA A, DEVELOPED CONDITION 


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


English (in-lb) Units used in input data file 


Program License Serial Number 4061 


Rational Method Hydrology Program based on 


********** 


Riverside County Flood Control & Water Conservation District 
1978 hydrology manual 


Storm event (year) = 100.00 Antecedent Moisture Condition 2 


Standard intensity-duration curves data (Plate D-4.1) 
For the [ San Jacinto] area used. 
10 year storm 10 minute intensity= 
10 year storm 60 minute intensity= 
100 year storm 10 minute intensity 
100 year storm 60 minute intensity= 


Storm event year= 100.0 
Calculated rainfall intensity data: 
1 hour intensity= l.200(In/Hr) 


l.980(In/Hr) 
0.810(In/Hr) 
2.940(In/Hr) 
l.200(In/Hr) 


Slope of intensity duration curve= 0.5000 


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


Process from Point/Station 1.000 to Point/Station 


**** INITIAL AREA EVALUATION**** 


Initial area flow distance= 740.000(Ft.) 
Top (of initial area) elevation= 15.200(Ft.) 
Bottom (of initial area) elevation= 12.200(Ft . ) 
Difference in elevation= 3.000(Ft.) 
Slope= 0.00405 s(percent)= 0.41 







++++ 


3.000 


TC= k(0.390)*[(lengthA3)/(elevation change)]A0.2 
Initial area time of concentration= 16.488 min. 
Rainfall intensity 2.289(In/Hr) for a 100.0 year storm 
SINGLE FAMILY (1/4 Acre Lot) 
Runoff Coefficient= 0.783 
Decimal fraction soil group A 0.000 
Decimal fraction soil group B 0.500 
Decimal fraction soil group C 0.500 
Decimal fraction soil group D 0.000 
RI index for soil(AMC 2) 62.50 
Pervious area fraction= 
I n itial subarea runoff= 


0.500; Impervious fraction 
10.043(CFS) 


Total initial stream area 
Pervious area fraction= 0.500 


5. 600 (Ac. ) 


0.500 


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


Process from Point/Station 2.000 to Point/Station 


**** STREET FLOW TRAVEL TIME+ SUBAREA FLOW ADDITION**** 


Top of street segment elevation= 12.200(Ft.) 
End of street segment elevation= 11.000(Ft.) 
Length of street segment 730.000(Ft.) 
Height of curb above gutter flowline 6.0(In.) 
Width of half street (curb to crown) 20.000(Ft.) 
Distance from crown to crossfall grade break 18.000(Ft.) 
Slope from gutter to grade break (v/hz) = 0.020 
Slope from grade break to crown (v/hz) 0.020 
Street flow is on [2] side(s) of the street 
Distance from curb to property line 10.000(Ft.) 
Slope from curb to property line (v/hz) 0.020 
Gutter width= 2.000(Ft.) 
Gutter hike from flowline = 2.000(In.) 


Manning's Nin gutter= 0.0150 
Manning's N from gutter to grade break 0.0150 
Manning's N from grade break to crown= 0.0150 


Estimated mean flow rate at midpoint of street 
Depth of flow= 0.548(Ft.), Average velocity= 
Warning: depth of flow exceeds top of curb 


12.745(CFS) 
l.3B0(Ft/s) 


Note: depth of flow exceeds top of street crown. 
Distance that curb overflow reaches into property 
Streetflow hydraulics at midpoint of street travel: 
Halfstreet flow width= 20.000(Ft.) 
Flow velocity= 1.38(Ft/s) 
Travel time= 8.82 min. TC= 25.30 min. 


Adding area flow to street 
SINGLE FAMILY (1/4 Acre Lot) 
Runoff Coefficient= 0.764 


A 
B 
C 
D 


0 . 000 
0.500 
0.500 
0.000 


62.50 


Decimal fraction soil group 
Decimal fraction soil group 
Decimal fraction soil group 
Decimal fraction soil group 
RI index for soil (AMC 2) 
Pervious area fraction = 0.500; Impervious fraction 


l.848(In/Hr) for a 100.0 Rainfall intensity 
Subarea runoff 5.224(CFS) for 3.700(Ac.) 
Total runoff= 15. 267 (CFS) Total area 
s"""t_r_e_ 0_~.,..t __,.f,..,,.l_o_w_ a _ _ e_n_d,--o__,£0--s- t,...r_e_ e.,..t - = 15. 2 67 (CFS) 


2. 41 (Ft.) 


0.500 
year storm 


9. 300 (Ac.) 







Half street flow at end of street= 7.633(CFS) 
Depth of flow= 0.577(Ft.), Average velocity= 1.448(Ft/s) 
Warning: depth of flow exceeds top of curb 
Note: depth of flow exceeds top of street crown. 
Distance that curb overflow reaches into property 3.83(Ft.) 
Flow width (from curb towards crown)= 20.000(Ft.) 
End of computations, total study area= 9.30 (Ac.) 
The following figures may 
be used for a unit hydrograph study of the same area. 


Area averaged pervious area fraction(Ap) 
Area averaged RI index number= 62.5 


0.500 







7.1 


Riverside County Rational Hydrology Program 


CIVILCADD/CIVILDESIGN Engineering Software, (c) 1989 - 2005 Version 


Rational Hydrology Study 
File:38202AREAB10YRDEV.out 


Date: 03/23/22 


++++ 


5.000 


TENTATIVE TRACT 38202 
PRELIMINARY HYDROLOGY 
10 YEAR STORM 
AREA B, DEVELOPED CONDITION 


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


English (in-lb) Units used in input data file 


Program License Serial Number 4061 


Rational Method Hydrology Program based on 
Riverside County Flood Control & Water Conservation District 
1978 hydrology manual 


Storm event (year) = 10.00 Antecedent Moisture Condition 


Standard intensity-duration curves data (Plate D-4.1) 
For the [ San Jacinto] area used. 
10 year storm 10 minute intensity= 
10 year storm 60 minute intensity= 
100 year storm 10 minute intensity 
100 year storm 60 minute intensity= 


Storm event year= 10.0 
Calculated rainfall intensity data: 
1 hour intensity= 0.810(In/Hr) 


l.980(In/Hr) 
0.810(In/Hr) 
2.940(In/Hr) 
l.200(In/Hr) 


Slope of intensity duration curve= 0 . 5000 


2 


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


Process from Point/Station 4.000 to Point/Station 


**** INITIAL AREA EVALUATION**** 


Initial area flow distance= 940.000(Ft.) 
Top (of initial area) elevation= 14.200(Ft.) 
Bottom (of initial area) elevation= 11.000(Ft.) 
Difference in elevation= 3.200(Ft.) 
Slope= 0.00340 s(percent)= 0.34 







TC= k(0.390)*((lengthA3)/(elevation change)]A0.2 
Initial area time of concentration= 18.789 min. 
Rainfall intensity l.447(In / Hr) for a 10.0 year storm 
SINGLE FAMILY (1/4 Acre Lot) 
Runoff Coefficient= 0.740 
Decimal fraction soil group A 0.000 
Decimal fraction soil group B 0.500 
Decimal fraction soil group C 0.500 
Decimal fraction soil group D 0.000 
RI index for soil (AMC 2) 62.50 
Pervious area fra c tion= 
Initial subarea runoff= 


0.500; Impervious fraction 
5 . 783 (CFS ) 


Tot a l ini t ial stream area 5 . 4 00 (Ac.) 
Pervious area fraction= 0.500 


0.500 


End of computations, total study area= 5.40 (Ac.) 
The following figures may 
be used for a unit hydrograph study of the same area. 


Area averaged pervious area fraction(Ap) 
Area averaged RI index number= 62.5 


0.500 







7.1 


++++ 


5.000 


Riverside County Rational Hydrology Program 


CIVILCADD/CIVILDESIGN Engineering Software, (c) 1989 - 2005 Version 


Rational Hydrology Study Date: 03/23/22 File:l.out 


TENTATIVE TRACT 38202 
PRELIMINARY HYDROLOGY 
100 YEAR CONDITION 
AREA B, DEVELOPED CONDITION 


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


English (in-lb) Units used in input data file 


Program License Serial Number 4061 


Rational Method Hydrology Program based on 


********** 


Riverside County Flood Control & Water Conservation District 
1978 hydrology manual 


Storm event (year) = 100.00 Antecedent Moisture Condition 2 


Standard intensity-duration curves data (Plate D-4.1) 
For the [ San Jacinto) area used. 
10 year storm 10 minute intensity= 
10 year storm 60 minute intensity= 
100 year storm 10 minute intensity 
100 year storm 60 minute intensity= 


Storm event year= 100.0 
Calculated rainfall intensity data: 
1 hour intensity= l.200 (In/Hr) 


l.980(In/Hr) 
0.810(In/Hr) 
2.940(In/Hr) 
l.200(In/Hr) 


Slope of intensity duration curve= 0.5000 


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


Process from Point/Station 4.000 to Point/Station 


**** INITIAL AREA EVALUATION**** 


Initial area flow distance= 940.000(Ft.) 
Top (of initial area) elevation= 14.200(Ft.) 
Bottom (of initial area) elevation= 11.000(Ft . ) 
Difference in elevation= 3.200(Ft.) 
Slope= 0.00340 s(percent)= 0.34 
TC= k(0.390)*[(lengthA3)/(elevation change)]A0.2 







Initial area time of concentration= 18.789 min. 
Rainfall intensity 2.144(In/Hr) for a 100.0 year storm 
SINGLE FAMILY (1/4 Acre Lot) 
Runoff Coefficient= 0.778 
Decimal fraction soil group A 0.000 
Decimal fraction soil group B 0.500 
Decimal fraction soil group C 0.500 
Decimal fraction soil group D 0.000 
RI index for soil(AMC 2) 62.50 
Pervious area fraction= 0.500; Impervious fraction 
Initial subarea runoff= 9 . 006 (CFS ) 
Total initial stream area 5.400(Ac.) 
Pervious area fraction= 0.500 


0.500 


End of computations, total study area= 5.40 (Ac. ) 
The following figures may 
be used for a unit hydrograph study of the same area. 


Area averaged pervious area fraction(Ap) 0.500 
Area averaged RI index number= 62.5 







7.1 


Riverside County Rational Hydrology Program 


CIVILCADD/CIVILDESIGN Engineering Software, (c) 1989 - 2005 Version 


Rational Hydrology Study 
File:38202AREAC10YRDEV.out 


Date: 03/23/22 


++++ 


7.000 


TENTATIVE TRACT 38202 
PRELIMINARY HYDROLOGY 
10 YEAR STORM 
AREA C, DEVELOPED CONDITION 


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


English (in-lb) Units used in input data file 


Program License Serial Number 4061 


Rational Method Hydrology Program based on 
Riverside County Flood Control & Water Conservation District 
1978 hydrology manual 


Storm event (year) = 10.00 Antecedent Moisture Condition 


Standard intensity-duration curves data (Plate D-4.1) 
For the [ San Jacinto) area used. 
10 year storm 10 minute intensity= 
10 year storm 60 minute intensity= 
100 year storm 10 minute intensity 
100 year storm 60 minute intensity= 


Storm event year= 10.0 
Calculated rainfall intensity data: 
1 hour intensity= 0.810(In/Hr) 


l.980(In/Hr) 
0.810(In/Hr) 
2.940(In/Hr) 
l.200(In/Hr) 


Slope of intensity duration curve= 0.5000 


2 


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


Process from Point/Station 6.000 to Point/Station 


**** INITIAL AREA EVALUATION*** * 


Initial area flow distance= 950.000(Ft.) 
Top (of initial area) elevation= 15.200(Ft.) 
Bottom (of initial area) elevation= 10.700(Ft . ) 
Difference in elevation= 4.500(Ft.) 
Slope= 0.00474 s(percent)= 0.47 







++++ 


8.000 


TC= k(0.390)*[(lengthA3)/(elevation change)]A0.2 
Initial area time of concentration= 17.663 min. 
Rainfall intensity l.493(In/Hr) for a 10.0 year storm 
SINGLE FAMILY (l/4 Acre Lot) 
Runoff Coefficient= 0.743 
Decimal fraction soil group A 0.000 
Decimal fraction soil group B 0.500 
Decimal fraction soil group C 0.500 
Decimal fraction soil group D 0.000 
RI index for soil(AMC 2) 62.50 
Pervious area fraction= 0.500; Impervious fraction 
Initial subarea runoff= 5.657(CFS) 
Total initial stream area 5.l00(Ac.) 
Pervious area fraction= 0.500 


0.500 


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


Process from Point /Station 7.000 to Point /S tation 


**** STREET FLOW TRAVEL TIME+ SUBAREA FLOW ADDITION**** 


Top of street segment elevation= 10.700(Ft.) 
End of street segment elevation= 8.600(Ft.) 
Length of street segment 670.000(Ft.) 
Height of curb above gutter flowline 6.0(In.) 
Width of half street (curb to crown) 20.000(Ft.) 
Distance from crown to crossfall grade break 18.000(Ft.) 
Slope from gutter to grade break (v/hz) = 0.020 
Slope from grade break to crown (v/hz) 0.020 
Street flow is on [2) side(s) of the street 
Distance from curb to property line 10.000(Ft.) 
Slope from curb to property line (v/hz) 0.020 
Gutter width= 2.000(Ft.) 
Gutter hike from flowline = 2.000(In.) 


Manning's Nin gutter= 0.0150 
Manning's N from gutter to grade break 0.0150 
Manning's N from grade break to crown= 0.0150 


Estimated mean flow rate at midpoint of street= 
Depth of flow= 0.422(Ft.), Average velocity= 
Streetflow hydraulics at midpoint of street travel: 
Halfstreet flow width= 14.777(Ft.) 
Flow velocity= l.58(Ft/s) 
Travel time= 7.07 min. 
Adding area flow to street 


SINGLE FAMILY (1/4 Acre Lot) 
Runoff Coefficient= 0.725 


TC= 


Decimal fraction soil group A 0.000 
Decimal fraction soil group B 0.500 
Decimal fraction soil group C 0.500 
Decimal fraction soil group D 0.000 
RI index for soil(AMC 2) 62.50 


24.73 min. 


7.296(CFS) 
l.579(Ft/s) 


Pervious area fraction= 0.500; Impervious fraction 0.500 
Rainfall intensity l.262(In/Hr) for a 10.0 year storm 
Subarea runoff 3.lll(CFS) for 3.400(Ac.) 
Total runoff= 8.768(CFS) Total area= 8.500(Ac.) 
Street flow at end o f s t reet= 8.768(CFS) 
Half street flow at end of street 4.384(CFS) 
Depth of flow= 0.445(Ft.), Average velocity= l.65l(Ft/s) 
Flow width (from curb towards crown)= 15.904(Ft.) 







End of computations, total study area= 8.50 (Ac.) 
The following figures may 
be used for a unit hydrograph study of the same area. 


Area averaged pervious area fraction(Ap) 
Area averaged RI index number= 62.5 


0.500 







7.1 


Riverside County Rational Hydrology Program 


CIVILCADD/CIVILDESIGN Engineering Software, (c) 1989 - 2005 Version 


Rational Hydrology Study 
File:38202AREAC100YRDEV.out 


Date: 03/23/22 


++++ 


7.000 


TENTATIVE TRACT 38202 
PRELIMINARY HYDROLOGY 
100 YEAR STORM 
AREA C, DEVELOPED CONDITION 


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


English (in-lb) Units used in input data file 


Program License Serial Number 4061 


Rational Method Hydrology Program based on 


********** 


Riverside County Flood Control & Water Conservation District 
1978 hydrology manual 


Storm event (year) = 100.00 Antecedent Moisture Condition 2 


Standard intensity-duration curves data (Plate D-4.1) 
For the [ San Jacinto J area used . 
10 year storm 10 minute intensity= 
10 year storm 60 minute intensity= 
100 year storm 10 minute intensity 
100 year storm 60 minute intensity= 


Storm event year= 100.0 
Calculated rainfall intensity data: 
1 hour intensity= l.200(In/Hr) 


l.980(In/Hr) 
0.810(In / Hr) 
2.940(In/Hr) 
l.200(In/Hr) 


Slope of intensity duration curve= 0.5000 


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


Process from Point/Station 6.000 to Point/Station 


**** INITIAL AREA EVALUATION**** 


Initial area flow distance= 950.000(Ft.) 
Top (of initial area) elevation= 15.200(Ft.) 
Bottom (of initial area) elevation= 10.700(Ft . ) 
Difference in elevation= 4.SOO(Ft.) 
Slope= 0.00474 s(percent)= 0.47 







++++ 


8.000 


TC= k(0.390)*[(lengthA3)/(elevation change)]A0.2 
Initial area time of concentration= 17.663 min. 
Rainfall intensity 2.212(In/Hr) for a 100.0 year storm 
SINGLE FAMILY (1/4 Acre Lot) 
Runoff Coefficient= 0.780 
Decimal fraction soil group A 0.000 
Decimal fraction soil group B 0.500 
Decimal fraction soil group C 0.500 
Decimal fraction soil group D 0 . 000 
RI index for soil(AMC 2) 62.50 
Pervious area fraction= 
Initial subarea runoff= 


0.500; Impervious fraction 
8.803(CFS) 


Total initial stream area 
Pervious area fraction= 0.500 


5.l00(Ac.) 


0.500 


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


Process from Point/Station 7.000 to Point/Station 


**** STREET FLOW TRAVEL TIME+ SUBAREA FLOW ADDITION**** 


Top of street segment elevation= 10.700(Ft.) 
End of street segment elevation= 8.600(Ft.) 
Length of street segment 670.000(Ft.) 
Height of curb above gutter flowline 6.0(In.) 
Width of half street (curb to crown) 20.000(Ft.) 
Distance from crown to crossfall grade break 18.000(Ft.) 
Slope from gutter to grade break (v/hz) = 0.020 
Slope from grade break to crown (v/hz) 0.020 
Street flow is on [2] side(s) of the street 
Distance from curb to property line 10.000(Ft.) 
Slope from curb to property line (v/hz) 0.020 
Gutter width= 2.000 (Ft.) 
Gutter hike from flowline = 2.000(In.) 
Manning's Nin gutter= 0.0150 
Manning's N from gutter to grade break 0.0150 
Manning's N from grade break to crown= 0.0150 


Estimated mean flow rate at midpoint of street= ll.334(CFS) 
Depth of flow= 0.479(Ft.), Average velocity= l.757(Ft/s) 
Streetflow hydraulics at midpoint of street travel: 
Halfstreet flow width= 17.604(Ft.) 
Flow velocity= l.76(Ft/s) 
Travel time= 6.36 min. TC= 24.02 min. 
Adding area flow to street 


SINGLE FAMILY (1/4 Acre Lot) 
Runoff Coefficient= 0.766 
Decimal fraction soil group A 0.000 
Decimal fraction soil group B 0.500 
Decimal fraction soil group C 0.500 
Decimal fraction soil group D 0.000 
RI index for soil(AMC 2) 62.50 
Pervious area fraction= 0.500; Impervious fraction 0.500 
Rainfall intensity l.897(In/Hr) for a 100.0 year storm 
Subarea runoff 4.943(CFS) for 3.400(Ac.) 
Tota l r unoff = 13.746(CFS) Total area= 8.500(Ac.) 
Street flow at end of s t ree t = 13.746(CFS) 
Half street flow at end of street 6.873(CFS) 
Depth of flow= 0.508(Ft.), Average velocity l.823(Ft/s) 
Warning: depth of flow exceeds top of curb 







Distance that curb overflow reaches into property= 0.42(Ft.) 
Flow width (from curb towards crown)= 19.085 (Ft.) 
End of computations, total study area= 8.50 (Ac.) 
The following figures may 
be used for a unit hydrograph study of the same area. 


Area averaged pervious area fraction(Ap) 
Area averaged RI index number= 62.5 


0.500 







7.1 


Riverside County Rational Hydrology Program 


CIVILCADD/CIVILDESIGN Engineering Software, (c) 1989 - 2005 Version 


Rational Hydrology Study 
Fil e ; 38202AREAD10YRDEV.out 


Date: 03/23/22 


TENTATIVE TRACT 38202 
PRELIMINARY HYDROLOGY 
10 YEAR STORM 
AREA D, DEVELOPED CONDITION 


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


English (in-lb) Units used in input data file 


Program License Serial Number 4061 


Rational Method Hydrology Program based on 
Riverside County Flood Control & Water Conservation District 
1978 hydrology manual 


Storm event (year) = 10.00 Antecedent Moisture Condition 


Standard intensity-duration curves data (Plate D-4.1) 
For the [ San Jacinto] area used. 
10 year storm 10 minute intensity= 
10 year storm 60 minute intensity= 
100 year storm 10 minute intensity 
100 year storm 60 minute intensity= 


Storm event year= 10.0 
Calculated rainfall intensity data; 
1 hour intensity= 0.810(In/Hr) 


l.980(In/Hr) 
0.810(In/Hr) 
2.940(In/Hr) 
l.200(In/Hr) 


Slope of intensity duration curve= 0.5000 


2 


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


Process from Point/Station 9.000 to Point/Station 
10.000 


**** INITIAL AREA EVALUATION**** 


Initial area flow distance= 460.000(Ft.) 
Top (of initial area) elevation= 12.400(Ft.) 
Bottom (of initial area) elevation= 10.600(Ft.) 
Difference in elevation= l.800(Ft.) 
Slope= 0.00391 s(percent)= 0.39 







++++ 


TC= k(0.390)*[(lengthA3) / (elevation change)] A0.2 
Initial area time of concentration= 13.730 min. 
Rainfall intensity 1.693(In/Hr) for a 10.0 year storm 
SINGLE FAMILY (1/4 Acre Lot) 
Runoff Coefficient= 0.756 
Decimal fraction soil group A 0.000 
Decimal fraction soil group B 0.500 
Decimal fraction soil group C 0.500 
Decimal fraction soil group D 0.000 
RI index for soil (AMC 2) 62.50 
Pervious area fraction= 
Initial subarea runoff= 


0.500; Impervious fraction 
3.710(CFS) 


Total initial stream area 
Pervious area fraction= 0.500 


2. 900 (Ac.) 


0.500 


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


Process from Point/Station 
11. 000 


10.000 to Point/Station 


**** STREET FLOW TRAVEL TIME+ SUBAREA FLOW ADDITION**** 


Top of street segment elevation= 10.600(Ft.) 
End of street segment elevation= 8.600(Ft.) 
Length of street segment 600.000(Ft.) 
Height of curb above gutter flowline 6.0(In.) 
Width of half street (curb to crown) 20.000(Ft.) 
Distance from crown to crossfall grade break 18.000(Ft.) 
Slope from gutter to grade break (v/hz) = 0.020 
Slope from grade break to crown (v/hz) 0.020 
Street flow is on [2] side(s) of the street 
Distance from curb to property line 10.000(Ft.) 
Slope from curb to property line (v/hz) 0.020 
Gutter width= 2.000(Ft.) 
Gutter hike from flowline = 2.000(In.) 


Manning's Nin gutter= 0.0150 
Manning's N from gutter to grade break 0.0150 
Manning's N from grade break to crown= 0.0150 


Estimated mean flow rate at midpoint of street= 
Depth of flow= 0.4ll(Ft.), Average velocity= 
Streetflow hydraulics at midpoint of street travel: 
Halfstreet flow width= 14.217(Ft.) 
Flow velocity= 1.59(Ft/s) 
Travel time= 6.28 min. 
Adding area flow to street 


SINGLE FAMILY (1/4 Acre Lot) 
Runoff Coefficient= 0.779 


TC= 


Decimal fraction soil group A 0.000 
Decimal fraction soil group B 0.000 
Decimal fraction soil group C 0.500 
Decimal fraction soil group D 0.500 
RI index for soil(AMC 2) 72.00 


20.01 min. 


6.836(CFS) 
l.59l(Ft/s) 


Pervious area fraction= 0.500; Impervious fraction 0.500 
Rainfall intensity l.402(In/Hr) for a 10.0 year storm 
Subarea runoff 6.114(CFS) for 5.600(Ac.) 


-< Total runoff = 9 . 82 5 (CFS) To cal a r ea = 8 . 500 (Ac .) 
Street flow at end of street= 9.825(CFS) 
Half street flow at end of street 4.912(CFS) 
Depth of flow= 0.455(Ft.), Average velocity= l.737(Ft/s) 
Flow width (from curb towards crown)= 16.437(Ft.) 







End of computations, total study area= 8.50 (Ac.) 
The following figures may 
be used for a unit hydrograph study of the same area. 


Area averaged pervious area fraction(Ap) ~ 0.500 
Area averaged RI index number= 68.8 







7.1 


Riverside County Rational Hydrology Program 


CIVILCADD/CIVILDESIGN Engineering Software, (c) 1989 - 2005 Version 


Rational Hydrology Study 
File:38202AREAD100YRDEV.out 


Date: 03/23/22 


TENTATIVE TRACT 38202 
PRELIMINARY HYDROLOGY 
100 YEAR STORM 
AREA D, DEVELOPED CONDITION 


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


English (in-lb) Units used in input data file 


Program License Serial Number 4061 


Rational Method Hydrology Program based on 
Riverside County Flood Control & Water Conservation District 
1978 hydrology manual 


Storm event (year) = 100.00 Antecedent Moisture Condition 2 


Standard intensity-duration curves data (Plate D-4.1) 
For the [ San Jacinto] area used. 
10 year storm 10 minute intensity= 
10 year storm 60 minute intensity= 
100 year storm 10 minute intensity 
100 year storm 60 minute intensity= 


Storm event year= 100.0 
Calculated rainfall intensity data: 
1 hour intensity= l.200(In/Hr) 


1.980(In/Hr) 
0.810(In/Hr) 
2.940(In/Hr) 
1.200(In/Hr) 


Slope of intensity duration curve= 0.5000 


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


Process from Point/Station 9.000 to Point/Station 
10.000 


**** INITIAL AREA EVALUATION**** 


Initial area flow distance= 460.000(Ft.) 
Top (of initial area) elevation= 12.400(Ft.) 
Bottom (of initial area) elevation= 10.600(Ft . ) 
Difference in elevation= 1.800(Ft.) 
Slope= 0.00391 s(percent)= 0.39 







++++ 


TC= k(0.390)*[(lengthA3)/(elevation change)]A0.2 
Initial area time of concentration= 13.730 min. 
Rainfall intensity 2.509(In/Hr) for a 100.0 year storm 
SINGLE FAMILY (1/4 Acre Lot) 
Runoff Coefficient= 0.791 
Decimal fraction soil group A 0.000 
Decimal fraction soil group B 0.500 
Decimal fraction soil group C 0.500 
Decimal fraction soil group D 0.000 
RI index for soil (AMC 2) 62.50 
Pervious area fraction= 
Initial subarea runoff= 


0.500; Impervious fraction 
5.756(CFS) 


Total initial stream area 
Pervious area fraction= 0.500 


2. 900 (Ac.) 


0.500 


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


Process from Point/Station 
11. 000 


10.000 to Point/Station 


**** STREET FLOW TRAVEL TIME+ SUBAREA FLOW ADDITION**** 


Top of street segment elevation= 10.600(Ft.) 
End of street segment elevation= 8.600(Ft.) 
Length of street segment 600.000(Ft.) 
Height of curb above gutter flowline 6.0(In.) 
Width of half street (curb to crown) 20.000(Ft.) 
Distance from crown to crossfall grade break 18.000(Ft.) 
Slope from gutter to grade break (v/hz) = 0.020 
Slope from grade break to crown (v/hz) 0.020 
Street flow is on [2] side(s) of the street 
Distance from curb to property line 10.000(Ft.) 
Slope from curb to property line (v/hz) 0.020 
Gutter width= 2.000(Ft.) 
Gutter hike from flowline = 2.000(In.) 


Manning's Nin gutter= 0.0150 
Manning's N from gutter to grade break 0.0150 
Manning's N from grade break to crown= 0.0150 


Estimated mean flow rate at midpoint of street= 10.406(CFS) 
Depth of flow= 0.463(Ft.), Average velocity= l.76l(Ft/s) 
Streetflow hydraulics at midpoint of street travel: 
Halfstreet flow width= 16.815(Ft.) 
Flow velocity= l.76(Ft/s) 
Travel time= 5.68 min. TC= 19.41 min. 
Adding area flow to street 


SINGLE FAMILY (1/4 Acre Lot) 
Runoff Coefficient= 0.776 
Decimal fraction soil group 
Decimal fraction soil group 
Decimal fraction soil group 
Decimal fraction soil group 
RI index for soil(AMC 2) 


A 0.000 
B 0.500 
C 0.500 
D 0.000 


62.50 
Pervious area fraction= 0.500; Impervious fraction 0.500 
Rainfall intensity 2.ll0(In/Hr) for a 100.0 year storm 
Subarea runoff 9.172(CFS) for 5.600(Ac.) 
Total runoff= 14.928 (CFS ) Total area= 8.500(Ac.) 
Street flow at end of street= 14.928(CFS) 
Half street flow at end of street 7.464(CFS) 
Depth of flow= 0.51B(Ft.), Average velocity l.883(Ft/s) 
Warning: depth of flow exceeds top of curb 







Distance that curb overflow reaches into property= 0.90(Ft.) 
Flow width (from curb towards crown)= 19.567(Ft.) 
End of computations, total study area= 8 . 50 (Ac.) 
The following figures may 
be used for a unit hydrograph study of the same area . 


Area averaged pervious area fraction(Ap) 
Area averaged RI index number= 62.5 
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APPENDIX 'D.' 







PRELIMINARY BASIN HYDROLOGY 
WEST PROJECT BASIN 


BASINNO.1 


10-Year, 24 Hour Unit Hydrograph-Undeveloped Condition 
10-Year, 24 Hour Unit Hydrograph-Developed Condition 


Unit Hydrograph Exhibit - Undeveloped Condition 
Unit Hydrograph Exhibit - Developed Condition 
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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 - 2008, Version 8 . 1 
Study date 03/23/22 File: 3820210YR24HRUNDEV2410.out 


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


Riverside County Synthetic Unit Hydrology Method 
RCFC & WCD Manual date - April 1978 


Program License Serial Number 4061 


English (in-lb) Input Units Used 
English Rainfall Data (Inches) Input Values Used 


English Units used in output format 


TENTATIVE TRACT 38202 
PRELIMINARY BASIN SIZING HYDROLOGY 
UNDEVELOPED CONDITION 
10 YEAR, 24 HOUR STORM 


Drainage Area= 17.00(Ac.) 0.027 Sq. Mi. 
Drainage Area for Depth-Area Areal Adjustment= 17.00(Ac.) 
Length along longest watercourse 1580.00(Ft.) 
Length along longest watercourse measured to centroid 
Length along longest watercourse 0.299 Mi. 
Length along longest watercourse measured to centroid 
Difference in elevation 5.20(Ft.) 
Slope along watercourse 17.3772 Ft./Mi. 
Average Manning's 'N' = 0.030 
Lag time= 0.122 Hr. 
Lag time= 7.33 Min. 
25% of lag time= 1.83 Min. 
40% of lag time= 2.93 Min. 
Unit time= 15.00 Min. 
Duration of storm= 24 Hour(s) 
User Entered Base Flow= 0.0O(CFS) 


2 YEAR Area rainfall data: 


Area(Ac.) [l] 
17.00 


Rainfall (In) [ 2] 
1. 90 


100 YEAR Area rainfall data: 


Area(Ac.) [l] 
17.00 


STORM EVENT (YEAR) 


Rainfall (In) [ 2] 
4.70 


10.00 
Area Averaged 2-Year Rainfall 


Weighting[l*2] 
32.30 


Weighting[l*2] 
79.90 


1. 900 ( In) 


6 9 0 . 0 0 ( Ft . ) 


0.131 Mi. 


0.027 Sq. Mi . 







Area Averaged 100-Year Rainfall 4.700(In} 


Point rain (area averaged) = 3 . 052(In} 
Areal adjustment factor= 100.00 % 
Adjusted average point rain= 3.052(In) 


Sub-Area Data: 
Area (Ac.) 


17. 000 
Runoff Index 


65.00 
Impervious% 


0.000 
Total Area Entered= 17. 00 (Ac. ) 


RI RI Infil. Rate Impervious Adj. Infil. Rate Area% F 
AMC2 AMC-2 
65.0 65.0 


(In/Hr) (Dec.%) (In/Hr} (Dec.} ( In/Hr) 
0.416 


0.416 
0.416 0.0 0 0 0.416 1.000 


Area averaged mean soil loss (F) 
Minimum soil loss rate ((In / Hr) } 
(for 24 hour storm duration) 
Soil low loss rate (decimal) = 


(In/Hr) = 
0.208 


0.900 


U n i t H y d r o g r a p h 
VALLEYS-Curve 


Unit Hydrograph Data 


0. 416 


Unit time period 
(hrs} 


Time % of lag Distribution 
Graph% 


1 0.250 204.717 44.205 
2 0.500 409.433 43.040 
3 0.750 614.150 8.604 
4 1. 000 818.867 4.151 


Sum= 100. 000 Sum= 


Sum ( F} 


Unit Hydrograph 
(CFS} 


7.574 
7.374 
1. 4 74 
0. 711 


1 7. 133 


The foll o wing loss rate calculations reflect use of the minimum calculated loss 
rate subtracted from the Storm Rain to produce the maximum Effective Rain value 


Unit Time Pattern Storm Rain Lo ss rate (In. / Hr) Effective 
(Hr.) Percent (In/Hr) Max I Low (In/Hr) 


1 0.25 0.20 0.024 0.735) 0.022 0.002 
2 0.50 0.30 0.037 0. 726) 0.033 0.004 
3 0.75 0.30 0.037 0. 718) 0.033 0.004 
4 1.00 0.40 0.049 0. 709) 0.044 0.005 
5 1. 25 0.30 0.037 0.701) 0.033 0.004 
6 1.50 0.30 0.037 0.692) 0.033 0.004 
7 1. 75 0.30 0.037 ( 0.684) 0.033 0.004 
8 2.00 0.40 0.049 ( 0. 67 6) 0.044 0.005 
9 2.25 0.40 0.049 ( 0.668) 0.044 0.005 


10 2.50 0. 40 0.049 ( 0. 660) 0.044 0.005 
11 2.75 0.50 0.061 ( 0.652) 0.055 0.006 
12 3.00 0.50 0.061 0.644) 0.055 0.006 
13 3.25 0.50 0.061 0. 636) 0.055 0.006 
14 3.50 0.50 0.061 0. 628) 0.055 0.006 
15 3.75 0.50 0.061 0. 620) 0.055 0.006 
16 4.00 0.60 0.073 0.612) 0.066 0.007 
17 4.25 0.60 0.073 0.604) 0.066 0.007 
18 4.50 0.70 0.085 0.597) 0. 077 0.009 







19 4.75 0.70 0.085 0. 589) 0.077 0.009 
20 5.00 0.80 0.098 0. 581) 0.088 0.010 
21 5.25 0.60 0.073 0.574) 0.066 0.007 
22 5.50 0.70 0.085 0. 566) 0.077 0.009 
23 5.75 0.30 0.093 0. 559) 0.088 0.010 
24 6.00 0.80 0.098 0.552) 0.088 0.010 
25 6.25 0.90 0.llO 0.544) 0.099 0. Oll 
26 6.50 0.90 O. llO 0.537) 0.099 O.Oll 
27 6.75 1.00 0.122 0.530) O.llO 0.012 
28 7.00 1.00 0.122 0.523) 0. llO 0.012 
29 7.25 1.00 0.122 0. 516) 0. llO 0.012 
30 7.50 1.10 0.134 0. 509) 0.121 0. 013 
31 7.75 1. 20 0.146 0.502) 0 .132 0.015 
32 8.00 1. 30 0.159 0. 4 95) 0.143 0.016 
33 8.25 1.50 0.183 0.488) 0.165 0.018 
34 8.50 1.50 0.183 0.481) 0.165 0.018 
35 8.75 1. 60 0.195 0.474) 0.176 0.020 
36 9.00 1. 70 0.208 0. 4 68) 0.187 0.021 
37 9.25 1. 90 0.232 0. 4 61) 0.209 0.023 
38 9.50 2.00 0.244 0.454) 0.220 0.024 
39 9.75 2.10 0.256 0.448) 0.231 0.026 
40 10.00 2.20 0.269 0.441) 0.242 0.027 
41 10.25 1. 50 0.133 0.435) 0.165 0.013 
42 10.50 1.50 0.183 0.429) 0. 165 0.018 
43 10. 75 2.00 0.244 0.422) 0.220 0.024 
44 11. 00 2.00 0.244 0. 416) 0.220 0.024 
45 11. 25 1. 90 0.232 0.410) 0.209 0.023 
46 11. 50 1. 90 0.232 0.404) 0.209 0.023 
47 ll. 75 1. 70 0.208 0.398) 0.187 0.021 
48 12.00 1. 80 0.220 0.392) 0.198 0.022 
49 12.25 2.50 0.305 0. 386) 0.275 0.031 
50 12.50 2.60 0.317 0.381) 0.286 0.032 
51 12.75 2.80 0.342 0.375) 0.308 0.034 
52 13. 00 2. 90 0.354 0. 369) 0.319 0.035 
53 13. 25 3.40 0.415 0.364 0.374) 0.051 
54 13.50 3.40 0.415 0.358 0.374) 0.057 
55 13.75 2.30 0.281 0.353) 0.253 0.028 
56 14.00 2.30 0.281 0.347) 0.253 0.028 
57 14.25 2.70 0.330 0.342) 0.297 0.033 
58 14.50 2.60 0.317 0.337) 0.286 0.032 
59 14.75 2. 60 0.317 0.332) 0.286 0.032 
60 15.00 2.50 0.305 0.327) 0.275 0.031 
61 15.25 2.40 0. 293 0.322) 0.264 0.029 
62 15.50 2.30 0.281 0.317) 0.253 0.028 
63 15.75 1. 90 0.232 0.312) 0.209 0.023 
64 16.00 1. 90 0.232 0.307) 0.209 0.023 
65 16.25 0.40 0.049 0.302) 0.044 0.005 
66 16.50 0.40 0.049 0.298) 0.044 0.005 
67 16. 75 0.30 0.037 0.293) 0.033 0.004 
.68 17.00 0.30 0.037 { 0.289) 0.033 0.004 
69 17. 25 0.50 0.061 { 0.284) 0.055 0.006 
70 17.50 0.50 0.061 ( 0.280) 0.055 0.006 
71 17.75 0.50 0.061 ( 0. 27 6) 0.055 0.006 
72 18.00 0.40 0.049 ( 0. 272) 0.044 0.005 
73 18.25 0.40 0.049 0.268) 0.044 0.005 
74 13.50 0.40 0.049 0.264) 0.044 0.005 
75 18.75 0.30 0.037 0. 260) 0.033 0.004 
76 19.00 0.20 0.024 0. 256) 0.022 0.002 
77 19.25 0.30 0.037 0.253) 0.033 0.004 
78 19.50 0.40 0.049 0.249) 0.044 0.005 
79 19.75 0.30 0.037 0. 24 6) 0.033 0.004 







80 20.00 0.20 0.024 0.243) 0.022 0 . 002 
81 20.25 0.30 0.037 0.239) 0.033 0.004 
82 20.50 0.30 0.037 0. 236) 0.033 0.004 
83 20.75 0.30 0.037 0.233) 0.033 0 . 004 
84 21.00 0.20 0.024 0.231) 0.022 0 . 002 
85 21. 25 0.30 0.037 0.228) 0.033 0.004 
86 21.50 0.20 0.024 0.225) 0.022 0.002 
87 21. 7 5 0.30 0.037 0.223) 0.033 0.004 
88 22.00 0.20 0.024 0.220) 0.022 0.002 
89 22.25 0.30 0.037 0.218) 0.033 0 . 004 
90 22.50 0.20 0.024 I 0. 216) 0.022 0 . 002 


' 91 22.75 0.20 0.024 ( 0.214) 0.022 0 . 002 
92 23.00 0.20 0.024 ( 0. 213) 0.022 0.002 
93 23.25 0.20 0.024 ( 0. 211) 0.022 0.002 
94 23.50 0.20 0.024 ( 0.210) 0.022 0.002 
95 23.75 0.20 0.024 ( 0.209) 0.022 0 . 002 
96 24.00 0.20 0.024 0.208) 0.022 0 . 002 


(Loss Rate Not Used) 
Sum= 100. 0 Sum= 1. 2 


Flood volume= Effective rainfall 0.3l(In) 
times area 1 7. 0 (Ac.)/ [ (In) / (Ft.)] 0.4(Ac.Ft) 


Total soil loss= 2.74(In) 
Total soil loss= 3.882 (Ac.Ft) 
Total rainfall= 3.05(In) 
Flood volume= 19223.4 Cubic Feet 
Total soil loss= 169105.7 Cubic Feet 


Peak flow rate of this hydrograph = O.B87(CFS) 


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


Time(h+m) 


24 - HOUR STORM 
R u n o f f 


Hydrograph in 15 


Volume Ac.Ft Q(CFS) 0 


H y d r o g r a p h 


Minute intervals ((CFS)) 


2.5 5.0 7 . 5 
----------- ------- -~----------------- ---------- - --- ---- - - -----------


0+15 0.0004 0 . 02 Q 


0+30 0.0013 0 . 05 Q 
0+45 0.0025 0 . 06 Q 
l+ 0 0.0040 0.07 Q 
1+15 0.0055 0.07 Q 
1+30 0.0068 0.06 Q 
1+45 0.0081 0.06 Q 
2+ 0 0.0096 0.07 Q 
2+15 0. 0113 0.08 QV 
2+30 0.0130 0.08 QV 
2+45 0.0149 0.09 QV 
3+ 0 0.0170 0.10 QV 
3+15 0.0192 0.10 QV 
3+30 0.0213 0.10 QV 
3+45 0.0235 0.10 Q V 
4+ 0 0.0259 0.11 Q V 
4+15 0.0284 0.12 Q V 
4+30 0.0312 0.13 Q V 
4+45 0.0341 0.14 Q V 
5+ 0 0.0373 0.15 Q V 
5+15 0.0404 0.15 Q V 
5+30 0.0432 0.14 Q V 
5+45 0. 04 64 0.15 Q V 


10.0 







6+ 0 0.0498 0.16 Q V I I 
6+15 0.0534 0.18 Q V I I 
6+30 0.0573 0.19 Q V I I 
6+45 0. 0 613 0.20 Q V I I 
7+ 0 0.0656 0.21 Q V I I 
7+15 0.0699 0.21 Q V I I 
7+30 0.0744 0.22 Q V I I 
7+45 0.0793 0.24 Q V I I 
8+ 0 0.0846 0.26 Q V I I 
8+15 0.0906 0.29 Q V I \ 
8+30 0. 0969 0.31 Q V I I 
8+45 0.1036 0.32 Q VI I 
9+ 0 0. 1106 0 .34 Q V I 
9+15 0 .11 83 0.37 Q V I 
9+30 0 .1266 0.40 Q V I 
9+45 0.1353 0.42 Q I V I 


10+ 0 0.1445 0.45 Q I V I 
10+15 0. 1526 0.39 Q I V I 
10+30 0.1595 0.33 Q I V I 
10+45 0.1670 0.37 Q I V I 
11+ 0 0.1754 0.41 Q I V I 
11+15 0.1838 0.40 Q I V I 
11+30 0.1920 0.40 IQ I V I I 
11+45 0.1999 0.38 IQ I V I I 
12+ 0 0.2075 0.37 I Q I V I I 
12+15 0.2166 0.44 I Q I V I I 
12+30 0. 2272 0.51 I Q I V I 
12+45 0.2387 0.55 I Q I V I 
13+ 0 0.2508 0.59 I Q I I V I 
13+15 0 .265 8 0. 72 I Q I I V I 
13+30 0.2841 0.89 I Q I I V I 
13+45 0 .2993 0 .73 I Q I I V I 
14+ 0 0.3104 0.54 I Q I I V I 
14+15 0.3216 0.54 I Q I I VI 
14+30 0.3328 0.55 I Q I I V 
14+45 0.3441 0 .54 I Q I I V 
15+ 0 0.3551 0.54 I Q r I I V J 


15+15 0 .365 8 0.52 I Q I I I V I 
15+30 0.3761 0.50 IQ I I I V I 
15+45 0.3853 0.45 IQ I I I V I 
16+ 0 0 .3938 0.41 IQ I I I V I 
16+15 0.3992 0 .26 IQ I I I V I 
16+30 0.4017 0.12 Q I I I V I 
16+45 0.4035 0 .0 9 Q I I I V 1 
17+ 0 0.4049 0.07 Q I 1 I V I 
17+15 0.4066 0.08 Q I I I V I 
17+30 0.4086 0.10 Q I I I V I 
17+45 0 .4108 0 .1 0 Q I I I V I 
18+ 0 0.4127 0.10 Q I 1 I V I 
18+15 0.4145 0.09 Q I I I V I 
18+30 0.4163 0.08 Q I I I V I 
18+45 0.4178 0.07 Q I I I V I 
19+ 0 0.4190 0.06 Q I I I V I 
19+15 0.4201 0.05 Q I I I V I 
19+30 0 .421 6 0.07 Q I I I V I 
19+45 0.4230 0.07 Q I I I V I 
20+ 0 0.4242 0.06 Q I I I V I 
20+15 0.4253 0.05 Q I I I V I 
20+30 0 .4265 0.06 Q I I I V I 
20+45 0.4278 0.06 Q I I I V I 
21+ 0 0 . 4289 0 . 05 Q I I I V I 







21+15 
21+30 
21+45 
22+ 0 
22+15 
22+30 
22+45 
23+ 0 
23+15 
23+30 
23+45 
24+ 0 
24+15 
24+30 
24+45 


0.4300 
0.4311 
0.4322 
0.4333 
0.4344 
0.4354 
0.4363 
0.4372 
0 .4381 
0.4390 
0.4398 
0.4407 
0.4412 
0.4413 
0.4413 


0.05 Q 
0.05 Q 
0.05 Q 


0.05 Q 
0.05 Q 


0.05 Q 


0.04 Q 


0.04 Q 


0 . .04 Q 


0.04 Q 


0.04 Q 


0.04 Q 
0.02 Q 


0.01 Q 
0.00 Q 


V I 
Vi 
VI 
VI 
VI 
V I 
V I 
V I 
V I 
VI 
V) 
V I 
VI 
VI 


V 







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 - 2008, Version 8 . 1 
Study date 03/23/22 File: 3820210YR24HRDEV2410.out 


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


Riverside County Synthetic Unit Hydrology Method 
RCFC & WCD Manual date - April 1978 


Program License Serial Number 4061 


English (in-lb) Input Units Used 
English Rainfall Data (Inches) Input Values Used 


English Units used in output format 


TENTATIVE TRACT 38202 
PRELIMINARY BASIN SIZING HYDROLOGY 
DEVELOPED CONDITION 
10 YEAR, 24 HOUR STORM 


Drainage Area= 17.00(Ac.) 0.027 Sq. Mi. 
Drainage Area for Depth-Area Areal Adjustment= 17 . 00(Ac.) 0.027 Sq. Mi. 
Length along longest watercourse 1700.00(Ft.) 
Length along longest watercourse measured to centroid 820.00(Ft.) 
Length along longest watercourse 0.322 Mi. 
Length along longest watercourse measured to centroid 0.155 Mi. 
Difference in elevation 7.20(Ft.) 
Slope along watercourse 22.3624 Ft./Mi. 
Average Manning's 'N' = 0.015 
Lag time= 0.064 Hr. 
Lag time= 3.83 Min. 
25% of lag time= 0.96 Min. 
40% of lag time= 1.53 Min. 
Unit time= 15.00 Min. 
Duration of storm= 24 Hour(s) 
Oser Entered Base Flow= 0.00(CFS) 


2 YEAR Area rainfall data: 


Area (Ac.) [l] 
17.00 


Rainfall (In) [ 2] 
1. 90 


100 YEAR Area rainfall data : 


Area (Ac.) [l] 
17.00 


Rainfall (In) [2] 
4.70 


STORM EVENT (YEAR) 10.00 
Area Averaged 2-Year Rainfall 


Weighting[l*2] 
32.30 


Weighting[l*2] 
79.90 


1. 900 ( In) 







Area Averaged 100-Year Rainfall= 4.700(In) 


Point rain (area averaged) = 3 . 052(In) 
Areal adjustment factor= 100.00 % 
Adjusted average point rain= 3.052(In) 


Sub-Area Data: 
Area (Ac.) 


17.000 
Runoff Index Impervious% 


50.00 0.550 
Total Area Entered= 17. 00 (Ac.) 


RI RI Infil. Rate Impervious Adj. Infil. Rate Area% F 
(In/Hr) 
0.289 


0.289 


AMC2 AMC-2 
50.0 50.0 


(In/Hr) (Dec.%) (In/Hr) (Dec.) 
0.572 0.550 0.289 1.000 


Area averaged mean soil loss (F) 
Minimum soil loss rate ((In/Hr)) 
(for 24 hour storm duration) 
Soil low loss rate (decimal) = 


(In/Hr) = 
0.144 


0. 4 60 


U n i t H y d r o g r a p h 
VALLEYS-Curve 


Unit Hydrograph Data 


0.289 


Unit time period 
(hrs) 


Time% of lag Distribution 
Graph % 


1 
2 
3 


0.250 
0.500 
0.750 


391.226 
782.452 


1173.678 


64.470 
32.573 


2.957 
Sum= 100.000 Sum= 


Sum (F) 


Unit Hydrograph 
(CFS) 


11. 046 
5.581 
0.507 


17 .133 


The following loss rate calculations reflect use of the minimum calculated loss 
rate subtracted from the Storm Rain to produce the maximum Effective Rain value 


Unit Time Pattern Storm Rain Loss rate(In./Hr) Effective 
(Hr.) Percent (In/Hr) Max I Low (In/Hr) 


1 0.25 0.20 0.024 0.510) 0. 011 0. 013 
2 0.50 0.30 0.037 0.504) 0.017 0.020 
3 0.75 0.30 0.037 0.498) 0.017 0.020 
4 1.00 0. 4 0 0.049 0.492) 0.022 0.026 
5 1. 25 0.30 0.037 0.487) 0.017 0.020 
6 1.50 0.30 0.037 0.481) 0.017 0.020 
7 1. 75 0.30 0.037 0.475) 0.017 0.020 
8 2.00 0.40 0.049 0. 4 69) 0.022 0.026 
9 2.25 0.40 0.049 0.464) 0.022 0.026 


10 2.50 0.40 0.049 0.458) 0.022 0.026 
11 2.75 0.50 0.061 0.452) 0.028 0.033 
12 3.00 0.50 0.061 0.447) 0.028 0.033 
13 3.2S 0.50 0.061 0.441) 0.028 0.033 
14 3.50 0.50 0.061 0. 436) 0.028 0.033 
15 3.75 0.50 0.061 0.430) 0.028 0.033 
16 4.00 0.60 0. 073 0.425) 0.034 0.040 
17 4.25 0.60 0.073 0.420) 0.034 0 . 040 
18 4.50 0.70 0.085 0.414) 0.039 0 . 046 
19 4.75 0.70 0.085 0. 409) 0.039 0.046 







20 5.00 0.80 0.098 0.404) 0.045 0.053 
21 5.25 0.60 0.073 0.398) 0.034 0.040 
22 5.50 0.70 0.085 0.393) 0.039 0.046 
23 5.75 0.80 0.098 0.388) 0.045 0.053 
24 6.00 0.80 0.098 0.383) 0.045 0.053 
25 6.25 0.90 0 .110 0.378) 0.051 0.059 
26 6.50 0.90 0.110 0.373) 0.051 0.059 
27 6.75 1.00 0.122 0.368) 0.056 0.066 
28 7.00 1.00 0.122 0.363) 0.056 0.066 
29 7.25 1.00 0.122 0.358) 0.056 0.066 
30 7.50 1.10 0 .134 0.353) 0.062 0.073 
31 7.75 1. 20 0.146 0.348) 0.067 0.079 
32 8.00 1. 30 0.159 0.343) 0.073 0.086 
33 8.25 1. so 0.183 0.339) 0.084 0.099 
34 8.50 1.50 0.183 0.334) 0.084 0.099 
35 8.75 1. 60 0.195 0.329) 0.090 0.105 
36 9.00 1. 70 0.208 0.325) 0.095 0 .112 
37 9.25 1. 90 0.232 0.320) 0.107 0.125 
38 9.50 2.00 0.244 0.315) 0 .112 0 .132 
39 9.75 2.10 0.256 0. 311) 0 .118 0.138 
40 10.00 2.20 0.269 0.307) 0.124 0.145 
41 10.25 1.50 0.183 0.302) 0.084 0.099 
42 10.58 1.5:J 8.1B3 0.298) O.:J84 0.099 
43 10.75 2.00 0.244 0.293) 0 .112 0 .132 
44 11. 00 2.00 0.244 0.289) 0 .112 0.132 
45 11. 25 1. 90 0.232 0.285) 0.107 0.125 
46 11. 50 1. 90 0.232 0.281) 0.107 0.125 
47 11.75 1. 70 0.208 0.276) 0.095 0 .112 
48 12.00 1.8:J 0.220 0. 272) 0.101 0 .119 
49 12.25 2.50 0.305 0.268) 0.140 0.165 
50 12.50 2.60 0.317 0.264) 0.146 0 .171 
51 12.75 2.80 0.342 0.260) 0.157 0.185 
52 13.00 2.90 0.354 0.256) 0.163 0.191 
53 13.25 3.40 0.415 0.253) 0.191 0.224 
54 13.50 3.40 0.415 0.249) 0.191 0.224 
55 13. 75 2.30 0.281 0.245) 0.129 0.152 
56 14.00 2.30 0.281 0.241) 0.129 0.152 
57 14.25 2.70 0.330 0.237) 0.152 0 .178 
58 14.50 2.60 0.317 0.234) 0.146 0 .171 
59 14.75 2.60 0.317 0.230) 0.146 0 .171 
60 15.00 2.50 0.305 0.227) 0.140 0.165 
61 15.25 2.40 0.293 0.223) 0.135 0.158 
62 15.50 2.30 0.281 0.220) 0.129 0.152 
63 15.75 1. 90 0.232 0.217) 0.107 0.125 
64 16.00 1. 90 0.232 0 .213) 0.107 0.125 
65 16.25 0.40 0.049 0.210) 0.022 0.026 
66 16.50 0.40 0.049 0.207) 0.022 0.026 
67 16.75 0.30 0.037 0.204) 0.017 0.020 
68 17.00 0.30 0.037 0.201) 0.017 0.020 
69 17.25 0.50 0.061 ( 0.198) 0.028 0.033 
70 17.50 0.50 0.061 ( 0.195) 0.028 0.033 
71 17.75 0.50 0.061 ( 0.192) 0.028 0.033 
72 18.00 0.40 0.049 ( 0 .18 9) 0.022 0.026 
73 18.25 0.40 0.049 ( 0 .18 6) 0.022 0.026 
74 18.50 0.40 0.049 ( 0.183) 0.022 0.026 
75 18.75 0.30 0.037 0.181) 0.017 0.020 
76 19.00 0.20 0.024 0.178) 0. 011 0.013 
77 19.25 0.30 0.037 0 .176) 0.017 0.020 
78 19.50 0.40 0.049 0.173) 0.022 0.026 
79 19.75 0.30 0.037 0 .171) 0. 017 0.020 
80 20.00 0.20 0.024 0.168) 0. 011 0.013 







81 20.25 0.30 0.037 0 .166) 0.017 0.020 
82 20.50 0.30 0.037 0.164) 0.017 0.020 
83 20.75 0.30 0.037 0.162) 0.017 0.020 
84 21. 00 0.20 0.024 0.160) 0.011 0.013 
85 21. 25 0.30 0.037 0.158) 0.017 0.020 
86 21.50 0.20 0.024 0.156) 0.011 0.013 
87 21.75 0.30 0.037 0.155) 0. 017 0.020 
88 22.00 0.20 0.024 0. 153) 0.011 0. 013 
89 22.25 0.30 0.037 0.152) 0.017 0.020 
90 22.50 0.20 0.024 0.150) 0. 011 0.013 
91 22.75 0.20 0.024 0 .14 9) 0. 011 0.013 
92 23.00 0.20 0.024 0.148) 0. 011 0.013 
93 23.25 0.20 0.024 0.147) 0. 011 0.013 
94 23.50 0.20 0.024 0.146) 0. 011 0.013 
95 23.75 0.20 0.024 0.145) 0.011 0.013 
96 24.00 0.20 0.024 0.145) 0. 011 0.013 


(Loss Rate Not Used) 
Sum= 100.0 Sum= 6.6 


Flood volume= Effective rainfall 1. 65 (In) 
times area 1 7 . 0 ( Ac . ) / [ ( In) / ( Ft . ) ] 2.3(Ac.Ft) 


Total soil loss= l.40(In) 
Total soil loss = l.989(Ac.Ft) 
Total rainfall= 3.0S ( In) 
Flood volume= 101697.7 Cubic Feet 
Total soil loss = 8 6631. 4 Cubic Feet 


Peak flow rate of this hydrograph = 3. 8 25 (CFS) 


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


Time(h+m) 


24 - HOUR STORM 
R u n o f f 


Hydrograph in 15 


Volume Ac.Ft Q(CFS) 0 


H y d r o g r a p h 


Minute intervals ((CFS)) 


2.5 5.0 7.5 
----------------- --------------------- ----------- ----------------- ---- -


0+15 0.0030 0.15 Q 
0+30 0.0090 0.29 VQ 
0+45 0.0160 0.34 VQ 
1+ 0 0.0245 0.41 VQ 
1+15 0.0323 0.38 VQ 
1+30 0.0393 0.34 VQ 
1+45 0.0463 0.34 VQ 
2+ 0 0.0548 0. 41 VQ 
2+15 0.0641 0. 45 Q 
2+30 0.0734 0.45 IQ 
2+45 0.0843 0 . 52 IVQ 
3+ 0 0.0959 0.56 IVQ 
3+15 0.1076 0 . 56 IVQ 
3+30 0. 1192 0 . 56 I Q 
3+45 0 .1309 0 . 56 I Q 
4+ 0 0.1441 0.64 I Q 
4+15 0.1580 0.67 I Q 
4+30 0. 1 735 0 . 75 I VQ 
4+45 0.1898 0 . 79 I Q 
5+ 0 0.2077 0.86 I Q 
5+15 0.2233 0 . 75 I Q 
5+30 0.2389 0 . 76 I QV 
5+45 0.2567 0 . 86 I QV 
6+ 0 0.2753 0.90 I QV 


10.0 







6+15 
6+30 
6+45 
7+ 0 
7+15 
7+30 
7+45 
8+ 0 
8+15 
8+30 
8+45 
9+ 0 
9+15 
9+30 
9+45 


10+ 0 
10+15 
10+30 
10+45 
11+ 0 
11+15 
11+30 
11+45 
12+ 0 
12+15 
12+30 
12+45 
13+ 0 
13+15 
13+30 
13+45 
14+ 0 
14+15 
14+30 
14+45 
15+ 0 
15+15 
15+30 
15+45 
16+ 0 
16+15 
16+30 
16+45 
17+ 0 
17+15 
17+30 
17+45 
18+ 0 
18+15 
18+30 
18+45 
19+ 0 
19+15 
19+30 
19+45 
20+ 0 
20+15 
20+30 
20+45 
21+ 0 
21+15 


0.2955 
0.3164 
0.3389 
0.3622 
0.3856 
0.4104 
0.4375 
0. 4 670 
0.5003 
0.5352 
0.5717 
0.6105 
0.6531 
0.6988 
0.7470 
0.7974 
0.8382 
0.8737 
0.9162 
0.9626 
1.0078 
1.0522 
1.0935 
1.1349 
1.1874 
1.2468 
1.3104 
1. 3771 
1.4523 
1. 5313 
1. 5942 
1. 6486 
1.7083 
1. 7 696 
1. 8304 
1.8896 
1.9465 
2.0011 
2.0488 
2.0935 
2. 1152 
2.1256 
2 .1334 
2.1405 
2.1505 
2.1621 
2.1737 
2.1839 
2.1933 
2.2027 
2.2105 
2.2161 
2.2223 
2.2307 
2.2385 
2.2441 
2.2503 
2.2573 
2.2643 
2.2698 
2.2760 


0.98 
1.01 
1.09 
1.13 
1.13 
1. 20 
1. 31 
1. 43 
1. 61 
1. 69 
1. 77 
1. BB 
2.06 
2.21 
2.33 
2.44 
1. 97 
1. 72 
2.06 
2.24 
2.19 
2.15 
2.00 
2.00 
2.54 
2.87 
3.08 
3.23 
3. 64 
3.83 
3.04 
2. 64 
2.89 
2. 96 
2.94 
2.87 
2.76 
2. 64 
2.31 
2.16 
1.05 
0.50 
0.38 
0.34 
0.48 
0.56 
0.56 
0.49 
0. 46 
0.45 
0.38 
0.27 
0.30 
0.41 
0.38 
0.27 
0.30 
0.34 
0.34 
0.27 
0.30 


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 
I 
I 
I 
I 
I 
I 
I 
I Q 
IQ 
IQ 
IQ 
I Q 
I Q 


IQ 
IQ 
IQ 
IQ 
IQ 
IQ 
IQ 
IQ 
IQ 
IQ 
IQ 
IQ 
IQ 
IQ 


Q V 
QV 
QV 
Q V 
Q V 
Q V 


Q V 
Q V 


Q V I 
Q VI 


Q VI 
Q V 


Q V 
Q IV 


QI V 
QI 


Q I 
Q I 


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


Q 
IQ 
I Q 
I Q 


I 
I 
I Q 


Q 


IQ 
IQ 
IQ 
IQ 
IQ 


Q 


QI 
Q I 


Q I 
I 
I 
I 
I 
I 


I 
I 
I 
1 
I 
I 
I 
I 
l 
I 
I 
I 
I 
I 
I 


V I 
V I 
V I 


V I 
V I 


V I 
V I 
V I 


V[ 
V 


V 
I V 


I 
Q I 


Q I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
J 


I 
l 
I 
I 
I 
I 
I 
I 
I 
I 
I 


V 


V 


I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
l 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 


V I 
V I 


V I 
VI 


V 


V 
I V 
I V 


I V 
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 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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 I 
V I 
V I 
V I 
V I 
V I 
V I 
V I 
V I 







21+30 
21+45 
22+ 0 
22+15 
22+30 
22+45 
23+ 0 
23+15 
23+30 
23+45 
24+ 0 
24+15 
24+30 


2.2814 
2.2877 
2.2931 
2.2993 
2.3048 
2.3095 
2.3142 
2.3189 
2.3235 
2.3282 
2.3329 
2.3345 
2.3347 


O. 26 IQ 
0. 30 IQ 
o. 26 IQ 
0.30 IQ 
0.26 IQ 
0.23 Q 
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