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1 

Introduction 

This preliminary hydrology analysis has been prepared for CRP-NPP Redlands Industrial 

Owners, LLC. The project is a new development of an industrial warehouse facility located at 

the southwest corner of Lugonia Avenue and California Street in the City of Redlands, 

California.  The proposed building is approximately 357,610 square feet in size on 

approximately 16 acres of developed land. The new development is expected to have 14.32 acres 

of impervious land, about 89 percent, and 1.72 acres of pervious land, about 11 percent, totaling 

to approximately 16 acres 

 

Purpose 

The purpose of this report is to present the drainage concept for the project and to determine the 

design flow rates for the project site.  The hydrology maps and calculations reflect the tributary 

areas and 100-year storm event runoff flows. 

 

Existing Condition  

The project site is a rectangular-shape parcel and is currently developed as an amusement/water 

park.  The project site generally slopes ±1.0% from the southeast corner to the northwest corner 

of the property.  The maximum site elevation, located at the southeast property corner, is 

approximately 1163± feet mean sea level (msl). The minimum site elevation located at the 

southwest property corner is 1151± feet msl. There are existing low points throughout the site 

due to the pools but this is being disregarded for general site drainage purposes. Runoff from the 

existing site discharges into an existing 66-inch storm drain lateral located at the northwest 

corner in Lugonia Avenue. 

 

Proposed Condition 

For the proposed condition, the project area runoff will be directed to the on-site underground 

infiltration system located on the west side of the site.  The overflow from the underground 

infiltration system will be discharged through storm drain Line C to the existing storm drain in 

Lugonia Avenue.  See Appendix A for proposed on-site hydrology map. 

 

Site runoff from the east half of the building roof, east drive aisle, and east parking lot will be 

collected by catch basin #1-3. The collected runoff will then be conveyed through the proposed 

on-site storm drain Line A and discharged to the underground infiltration system on the west side 

of the project site. 

 

Site runoff from the west half of the building roof, west landscaping area, south landscaping and 

parking area, and the west truck docks will be collected catch basin #4-6. The collected runoff 

will then be conveyed through the proposed on-site storm drain Line B and discharged to the 

underground infiltration system on the west side of the project site.  



 

2 

Hydrologic Analysis 

A hydrologic analysis was prepared using the methodology outlined in the San Bernardino 

County Flood Control District (SBCFCD) Hydrology Manual. A rational method analysis was 

completed for the proposed 100-year return event using Civild software. 

 

The 100-year, 1-hour rainfall rate was taken from the NOAA Atlas 14 Map.  The hydrologic 

soils type for the site is "B" and was taken from the soil map in the Hydrology Manual (see 

Appendix C for reference maps). A "commercial" land use was used with an AMC of III. 

 

Results 

The existing area has an initial subarea of 16 acres and an initial subarea runoff of 41.8 (CFS) 

 

The underground infiltration system provides 57,698 cf of storage for water quality purposes.  

From the hydrologic analysis (see Appendix B), the proposed Q100 generated from the project 

site is 44.0 cfs.  

 

All proposed on-site drainage and storm drain facilities will be sized adequately for the 100-year 

storm event. Additional calculations will be provided in final drainage report including storm 

drain hydraulics and catch basin sizing. 



 

 

Appendix A 

Preliminary Hydrology Map 

 







 

 

Appendix B 

10-year Rational Method Hydrologic Analysis 

100-year Rational Method Hydrologic Analysis 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

   San Bernardino County Rational Hydrology Program 

 

       (Hydrology Manual Date - August 1986) 

 

  CIVILCADD/CIVILDESIGN  Engineering Software, (c) 1989-2019 Version 9.1 

  Rational Hydrology Study        Date: 11/09/23 

 ------------------------------------------------------------------------ 

 NPP – CALIFORNIA STREET INDUSTRIAL 

 10 YEAR STORM - EXISTING CONDITION 

 6302Q10E 

 BP 

 ------------------------------------------------------------------------ 

 

 

 Program License Serial Number 6530 

 

 ------------------------------------------------------------------------ 

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

 

 ------------------------------------------------------------------------ 

 Rational hydrology study storm event year is    10.0 

 Computed rainfall intensity: 

 Storm year =    10.00   1 hour rainfall =     0.734 (In.) 

 Slope used for rainfall intensity curve b =  0.6000 

 Soil antecedent moisture condition (AMC) = 2 

 

 

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

 Process from Point/Station        1.000 to Point/Station        2.000 

 **** INITIAL AREA EVALUATION **** 

 ______________________________________________________________________ 

 COMMERCIAL subarea type                      

 Decimal fraction soil group A = 0.000 

 Decimal fraction soil group B = 1.000 

 Decimal fraction soil group C = 0.000 

 Decimal fraction soil group D = 0.000 

 SCS curve number for soil(AMC 2)  = 56.00 

 Pervious ratio(Ap) = 0.1000     Max loss rate(Fm)=     0.073(In/Hr) 

 Initial subarea data: 

 Initial area flow distance =   632.000(Ft.) 

 Top (of initial area) elevation =  1162.600(Ft.) 

 Bottom (of initial area) elevation =  1156.200(Ft.) 

 Difference in elevation =     6.400(Ft.) 

 Slope =    0.01013  s(%)=       1.01 

 TC = k(0.304)*[(length^3)/(elevation change)]^0.2 

 Initial area time of concentration =   10.048 min. 

 Rainfall intensity =      2.145(In/Hr) for a    10.0 year storm 

 Effective runoff coefficient used for area (Q=KCIA) is C = 0.869 

 Subarea runoff =     18.231(CFS) 

 Total initial stream area =        9.780(Ac.) 

 Pervious area fraction = 0.100 

 Initial area Fm value =    0.073(In/Hr) 

 

 

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

 Process from Point/Station        2.000 to Point/Station        3.000 

 **** IRREGULAR CHANNEL FLOW TRAVEL TIME **** 

 ______________________________________________________________________ 

 Estimated mean flow rate at midpoint of channel =      0.000(CFS) 

 Depth of flow =   0.284(Ft.), Average velocity =   2.710(Ft/s) 

  ******* Irregular Channel Data *********** 

 ----------------------------------------------------------------- 
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 Information entered for subchannel number 1 : 

 Point number      'X' coordinate     'Y' coordinate 

  1              0.00              1.00 

  2            100.00              0.00 

  3            200.00              1.00 

 Manning's 'N' friction factor =   0.015 

 ----------------------------------------------------------------- 

 Sub-Channel flow  =     21.848(CFS) 

   '     '  flow top width =     56.791(Ft.) 

   '     '    velocity=    2.710(Ft/s) 

   '     '  area =      8.063(Sq.Ft) 

   '     '  Froude number =     1.267  

 

 Upstream point elevation =  1156.200(Ft.) 

 Downstream point elevation =  1151.200(Ft.) 

 Flow length =   495.000(Ft.) 

 Travel time  =    3.04 min. 

 Time of concentration =   13.09 min. 

 Depth of flow =   0.284(Ft.) 

 Average velocity =   2.710(Ft/s) 

 Total irregular channel flow =    21.847(CFS) 

 Irregular channel normal depth above invert elev. =   0.284(Ft.) 

 Average velocity of channel(s) =   2.710(Ft/s) 

  Adding area flow to channel 

 COMMERCIAL subarea type                      

 Decimal fraction soil group A = 0.000 

 Decimal fraction soil group B = 1.000 

 Decimal fraction soil group C = 0.000 

 Decimal fraction soil group D = 0.000 

 SCS curve number for soil(AMC 2)  = 56.00 

 Pervious ratio(Ap) = 0.1000     Max loss rate(Fm)=     0.073(In/Hr) 

 Rainfall intensity =      1.830(In/Hr) for a    10.0 year storm 

 Effective runoff coefficient used for area,(total area with modified 

 rational method)(Q=KCIA) is C = 0.864 

 Subarea runoff =      7.155(CFS) for    6.280(Ac.) 

 Total runoff =     25.385(CFS)  

 Effective area this stream =       16.06(Ac.) 

 Total Study Area (Main Stream No. 1) =       16.06(Ac.) 

 Area averaged Fm value =    0.073(In/Hr) 

 Depth of flow =   0.300(Ft.), Average velocity =   2.813(Ft/s) 

 End of computations, Total Study Area =           16.06 (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) = 0.100  

 Area averaged SCS curve number =  56.0 
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   San Bernardino County Rational Hydrology Program 

 

       (Hydrology Manual Date - August 1986) 

 

  CIVILCADD/CIVILDESIGN  Engineering Software, (c) 1989-2019 Version 9.1 

  Rational Hydrology Study        Date: 11/09/23 

 ------------------------------------------------------------------------ 

 NPP – CALIFORNIA STREET INDUSTRIAL 

 10 YEAR STORM EVENT PROPOSED CONDITION 

 6302Q10P 

 BP 

 ------------------------------------------------------------------------ 

 

 

 Program License Serial Number 6530 

 

 ------------------------------------------------------------------------ 

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

 

 ------------------------------------------------------------------------ 

 Rational hydrology study storm event year is    10.0 

 Computed rainfall intensity: 

 Storm year =    10.00   1 hour rainfall =     0.734 (In.) 

 Slope used for rainfall intensity curve b =  0.6000 

 Soil antecedent moisture condition (AMC) = 2 

 

 

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

 Process from Point/Station        1.000 to Point/Station        2.000 

 **** INITIAL AREA EVALUATION **** 

 ______________________________________________________________________ 

 COMMERCIAL subarea type                      

 Decimal fraction soil group A = 0.000 

 Decimal fraction soil group B = 1.000 

 Decimal fraction soil group C = 0.000 

 Decimal fraction soil group D = 0.000 

 SCS curve number for soil(AMC 2)  = 56.00 

 Pervious ratio(Ap) = 0.1000     Max loss rate(Fm)=     0.073(In/Hr) 

 Initial subarea data: 

 Initial area flow distance =   226.000(Ft.) 

 Top (of initial area) elevation =  1159.100(Ft.) 

 Bottom (of initial area) elevation =  1157.920(Ft.) 

 Difference in elevation =     1.180(Ft.) 

 Slope =    0.00522  s(%)=       0.52 

 TC = k(0.304)*[(length^3)/(elevation change)]^0.2 

 Initial area time of concentration =    7.603 min. 

 Rainfall intensity =      2.535(In/Hr) for a    10.0 year storm 

 Effective runoff coefficient used for area (Q=KCIA) is C = 0.874 

 Subarea runoff =      4.365(CFS) 

 Total initial stream area =        1.970(Ac.) 

 Pervious area fraction = 0.100 

 Initial area Fm value =    0.073(In/Hr) 

 

 

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

 Process from Point/Station        2.000 to Point/Station        3.000 

 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 

 ______________________________________________________________________ 

 Upstream point/station elevation =  1150.970(Ft.) 

 Downstream point/station elevation =  1148.550(Ft.) 

 Pipe length  =   484.00(Ft.)   Manning's N = 0.012 

 No. of pipes = 1  Required pipe flow  =     4.365(CFS) 
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 Nearest computed pipe diameter  =     15.00(In.) 

 Calculated individual pipe flow  =     4.365(CFS) 

 Normal flow depth in pipe =   10.95(In.) 

 Flow top width inside pipe =   13.32(In.) 

 Critical Depth =   10.16(In.) 

 Pipe flow velocity =      4.55(Ft/s) 

 Travel time through pipe =    1.77 min. 

 Time of concentration (TC) =     9.37 min. 

 

 

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

 Process from Point/Station        3.000 to Point/Station        3.000 

 **** SUBAREA FLOW ADDITION **** 

 ______________________________________________________________________ 

 COMMERCIAL subarea type                      

 Decimal fraction soil group A = 0.000 

 Decimal fraction soil group B = 1.000 

 Decimal fraction soil group C = 0.000 

 Decimal fraction soil group D = 0.000 

 SCS curve number for soil(AMC 2)  = 56.00 

 Pervious ratio(Ap) = 0.1000     Max loss rate(Fm)=     0.073(In/Hr) 

 Time of concentration =     9.37 min. 

 Rainfall intensity =      2.236(In/Hr) for a    10.0 year storm 

 Effective runoff coefficient used for area,(total area with modified 

 rational method)(Q=KCIA) is C = 0.870 

 Subarea runoff =      3.244(CFS) for    1.940(Ac.) 

 Total runoff =      7.609(CFS)  

 Effective area this stream =        3.91(Ac.) 

 Total Study Area (Main Stream No. 1) =        3.91(Ac.) 

 Area averaged Fm value =    0.073(In/Hr) 

 

 

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

 Process from Point/Station        3.000 to Point/Station        4.000 

 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 

 ______________________________________________________________________ 

 Upstream point/station elevation =  1148.550(Ft.) 

 Downstream point/station elevation =  1144.700(Ft.) 

 Pipe length  =   769.00(Ft.)   Manning's N = 0.012 

 No. of pipes = 1  Required pipe flow  =     7.609(CFS) 

 Nearest computed pipe diameter  =     18.00(In.) 

 Calculated individual pipe flow  =     7.609(CFS) 

 Normal flow depth in pipe =   13.95(In.) 

 Flow top width inside pipe =   15.04(In.) 

 Critical Depth =   12.82(In.) 

 Pipe flow velocity =      5.18(Ft/s) 

 Travel time through pipe =    2.47 min. 

 Time of concentration (TC) =    11.85 min. 

 

 

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

 Process from Point/Station        4.000 to Point/Station        4.000 

 **** SUBAREA FLOW ADDITION **** 

 ______________________________________________________________________ 

 COMMERCIAL subarea type                      

 Decimal fraction soil group A = 0.000 

 Decimal fraction soil group B = 1.000 

 Decimal fraction soil group C = 0.000 

 Decimal fraction soil group D = 0.000 

 SCS curve number for soil(AMC 2)  = 56.00 

 Pervious ratio(Ap) = 0.1000     Max loss rate(Fm)=     0.073(In/Hr) 

 Time of concentration =    11.85 min. 

 Rainfall intensity =      1.943(In/Hr) for a    10.0 year storm 



 Effective runoff coefficient used for area,(total area with modified 

 rational method)(Q=KCIA) is C = 0.866 

 Subarea runoff =      2.889(CFS) for    2.330(Ac.) 

 Total runoff =     10.498(CFS)  

 Effective area this stream =        6.24(Ac.) 

 Total Study Area (Main Stream No. 1) =        6.24(Ac.) 

 Area averaged Fm value =    0.073(In/Hr) 

 

 

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

 Process from Point/Station        4.000 to Point/Station        5.000 

 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 

 ______________________________________________________________________ 

 Upstream point/station elevation =  1144.700(Ft.) 

 Downstream point/station elevation =  1144.000(Ft.) 

 Pipe length  =   141.00(Ft.)   Manning's N = 0.012 

 No. of pipes = 1  Required pipe flow  =    10.498(CFS) 

 Nearest computed pipe diameter  =     21.00(In.) 

 Calculated individual pipe flow  =    10.498(CFS) 

 Normal flow depth in pipe =   15.12(In.) 

 Flow top width inside pipe =   18.86(In.) 

 Critical Depth =   14.49(In.) 

 Pipe flow velocity =      5.66(Ft/s) 

 Travel time through pipe =    0.42 min. 

 Time of concentration (TC) =    12.26 min. 

 

 

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

 Process from Point/Station        5.000 to Point/Station        5.000 

 **** SUBAREA FLOW ADDITION **** 

 ______________________________________________________________________ 

 COMMERCIAL subarea type                      

 Decimal fraction soil group A = 0.000 

 Decimal fraction soil group B = 1.000 

 Decimal fraction soil group C = 0.000 

 Decimal fraction soil group D = 0.000 

 SCS curve number for soil(AMC 2)  = 56.00 

 Pervious ratio(Ap) = 0.1000     Max loss rate(Fm)=     0.073(In/Hr) 

 Time of concentration =    12.26 min. 

 Rainfall intensity =      1.903(In/Hr) for a    10.0 year storm 

 Effective runoff coefficient used for area,(total area with modified 

 rational method)(Q=KCIA) is C = 0.865 

 Subarea runoff =      6.051(CFS) for    3.810(Ac.) 

 Total runoff =     16.549(CFS)  

 Effective area this stream =       10.05(Ac.) 

 Total Study Area (Main Stream No. 1) =       10.05(Ac.) 

 Area averaged Fm value =    0.073(In/Hr) 

 

 

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

 Process from Point/Station        1.000 to Point/Station        5.000 

 **** CONFLUENCE OF MAIN STREAMS **** 

 ______________________________________________________________________ 

 The following data inside Main Stream is listed: 

 In Main Stream number: 1 

 Stream flow area =     10.050(Ac.) 

 Runoff from this stream =     16.549(CFS) 

 Time of concentration =   12.26 min. 

 Rainfall intensity =     1.903(In/Hr) 

 Area averaged loss rate (Fm) =    0.0734(In/Hr) 

 Area averaged Pervious ratio (Ap) = 0.1000 

 Program is now starting with Main Stream No. 2 

 



 

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

 Process from Point/Station       21.000 to Point/Station       22.000 

 **** INITIAL AREA EVALUATION **** 

 ______________________________________________________________________ 

 COMMERCIAL subarea type                      

 Decimal fraction soil group A = 0.000 

 Decimal fraction soil group B = 1.000 

 Decimal fraction soil group C = 0.000 

 Decimal fraction soil group D = 0.000 

 SCS curve number for soil(AMC 2)  = 56.00 

 Pervious ratio(Ap) = 0.1000     Max loss rate(Fm)=     0.073(In/Hr) 

 Initial subarea data: 

 Initial area flow distance =   660.000(Ft.) 

 Top (of initial area) elevation =  1159.100(Ft.) 

 Bottom (of initial area) elevation =  1152.090(Ft.) 

 Difference in elevation =     7.010(Ft.) 

 Slope =    0.01062  s(%)=       1.06 

 TC = k(0.304)*[(length^3)/(elevation change)]^0.2 

 Initial area time of concentration =   10.126 min. 

 Rainfall intensity =      2.135(In/Hr) for a    10.0 year storm 

 Effective runoff coefficient used for area (Q=KCIA) is C = 0.869 

 Subarea runoff =      3.896(CFS) 

 Total initial stream area =        2.100(Ac.) 

 Pervious area fraction = 0.100 

 Initial area Fm value =    0.073(In/Hr) 

 

 

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

 Process from Point/Station       22.000 to Point/Station       23.000 

 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 

 ______________________________________________________________________ 

 Upstream point/station elevation =  1147.490(Ft.) 

 Downstream point/station elevation =  1145.810(Ft.) 

 Pipe length  =   361.00(Ft.)   Manning's N = 0.012 

 No. of pipes = 1  Required pipe flow  =     3.896(CFS) 

 Nearest computed pipe diameter  =     15.00(In.) 

 Calculated individual pipe flow  =     3.896(CFS) 

 Normal flow depth in pipe =   10.30(In.) 

 Flow top width inside pipe =   13.91(In.) 

 Critical Depth =    9.57(In.) 

 Pipe flow velocity =      4.34(Ft/s) 

 Travel time through pipe =    1.39 min. 

 Time of concentration (TC) =    11.51 min. 

 

 

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

 Process from Point/Station       23.000 to Point/Station       23.000 

 **** SUBAREA FLOW ADDITION **** 

 ______________________________________________________________________ 

 COMMERCIAL subarea type                      

 Decimal fraction soil group A = 0.000 

 Decimal fraction soil group B = 1.000 

 Decimal fraction soil group C = 0.000 

 Decimal fraction soil group D = 0.000 

 SCS curve number for soil(AMC 2)  = 56.00 

 Pervious ratio(Ap) = 0.1000     Max loss rate(Fm)=     0.073(In/Hr) 

 Time of concentration =    11.51 min. 

 Rainfall intensity =      1.976(In/Hr) for a    10.0 year storm 

 Effective runoff coefficient used for area,(total area with modified 

 rational method)(Q=KCIA) is C = 0.867 

 Subarea runoff =      6.363(CFS) for    3.890(Ac.) 

 Total runoff =     10.259(CFS)  



 Effective area this stream =        5.99(Ac.) 

 Total Study Area (Main Stream No. 2) =       16.04(Ac.) 

 Area averaged Fm value =    0.073(In/Hr) 

 

 

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

 Process from Point/Station       23.000 to Point/Station        5.000 

 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 

 ______________________________________________________________________ 

 Upstream point/station elevation =  1145.810(Ft.) 

 Downstream point/station elevation =  1144.000(Ft.) 

 Pipe length  =   361.00(Ft.)   Manning's N = 0.012 

 No. of pipes = 1  Required pipe flow  =    10.259(CFS) 

 Nearest computed pipe diameter  =     21.00(In.) 

 Calculated individual pipe flow  =    10.259(CFS) 

 Normal flow depth in pipe =   14.79(In.) 

 Flow top width inside pipe =   19.17(In.) 

 Critical Depth =   14.32(In.) 

 Pipe flow velocity =      5.67(Ft/s) 

 Travel time through pipe =    1.06 min. 

 Time of concentration (TC) =    12.58 min. 

 

 

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

 Process from Point/Station       21.000 to Point/Station        5.000 

 **** CONFLUENCE OF MAIN STREAMS **** 

 ______________________________________________________________________ 

 The following data inside Main Stream is listed: 

 In Main Stream number: 2 

 Stream flow area =      5.990(Ac.) 

 Runoff from this stream =     10.259(CFS) 

 Time of concentration =   12.58 min. 

 Rainfall intensity =     1.874(In/Hr) 

 Area averaged loss rate (Fm) =    0.0734(In/Hr) 

 Area averaged Pervious ratio (Ap) = 0.1000 

 Summary of stream data: 

 

 Stream Flow rate    Area    TC     Fm       Rainfall Intensity 

  No.    (CFS)   (Ac.)       (min) (In/Hr)     (In/Hr) 

 

 

 1     16.55    10.050     12.26    0.073      1.903 

 2     10.26     5.990     12.58    0.073      1.874 

 Qmax(1) = 

     1.000 *    1.000 *    16.549) + 

     1.016 *    0.975 *    10.259) + =      26.711 

 Qmax(2) = 

     0.984 *    1.000 *    16.549) + 

     1.000 *    1.000 *    10.259) + =      26.549 

 

 Total of 2 main streams to confluence: 

 Flow rates before confluence point: 

       17.549      11.259 

 Maximum flow rates at confluence using above data: 

        26.711       26.549 

 Area of streams before confluence: 

        10.050        5.990 

 Effective area values after confluence: 

        15.891       16.040 

 

 

 Results of confluence: 

 Total flow rate =     26.711(CFS) 
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 Time of concentration =    12.263 min. 

 Effective stream area after confluence  =     15.891(Ac.) 

 Study area average Pervious fraction(Ap) =  0.100 

 Study area average soil loss rate(Fm) =    0.073(In/Hr) 

 Study area total =      16.04(Ac.) 

 End of computations, Total Study Area =           16.04 (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) = 0.100  

 Area averaged SCS curve number =  56.0 

 

 



 

   San Bernardino County Rational Hydrology Program 

 

       (Hydrology Manual Date - August 1986) 

 

  CIVILCADD/CIVILDESIGN  Engineering Software, (c) 1989-2019 Version 9.1 

  Rational Hydrology Study        Date: 11/09/23 

 ------------------------------------------------------------------------ 

 NPP – CALIFORNIA STREET INDUSTRIAL 

 100 YEAR STORM - EXISTING RATIONAL METHOD 

 6302Q100E 

 BP 

 ------------------------------------------------------------------------ 

 

 

 Program License Serial Number 6530 

 

 ------------------------------------------------------------------------ 

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

 

 ------------------------------------------------------------------------ 

 Rational hydrology study storm event year is   100.0 

 Computed rainfall intensity: 

 Storm year =   100.00   1 hour rainfall =     1.160 (In.) 

 Slope used for rainfall intensity curve b =  0.6000 

 Soil antecedent moisture condition (AMC) = 3 

 

 

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

 Process from Point/Station        1.000 to Point/Station        2.000 

 **** INITIAL AREA EVALUATION **** 

 ______________________________________________________________________ 

 COMMERCIAL subarea type                      

 Decimal fraction soil group A = 0.000 

 Decimal fraction soil group B = 1.000 

 Decimal fraction soil group C = 0.000 

 Decimal fraction soil group D = 0.000 

 SCS curve number for soil(AMC 2)  = 56.00 

 Adjusted SCS curve number for AMC 3 = 75.80 

 Pervious ratio(Ap) = 0.1000     Max loss rate(Fm)=     0.044(In/Hr) 

 Initial subarea data: 

 Initial area flow distance =   632.000(Ft.) 

 Top (of initial area) elevation =  1162.600(Ft.) 

 Bottom (of initial area) elevation =  1156.200(Ft.) 

 Difference in elevation =     6.400(Ft.) 

 Slope =    0.01013  s(%)=       1.01 

 TC = k(0.304)*[(length^3)/(elevation change)]^0.2 

 Initial area time of concentration =   10.048 min. 

 Rainfall intensity =      3.389(In/Hr) for a   100.0 year storm 

 Effective runoff coefficient used for area (Q=KCIA) is C = 0.888 

 Subarea runoff =     29.385(CFS) 

 Total initial stream area =        9.760(Ac.) 

 Pervious area fraction = 0.100 

 Initial area Fm value =    0.044(In/Hr) 

 

 

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

 Process from Point/Station        2.000 to Point/Station        3.000 

 **** IRREGULAR CHANNEL FLOW TRAVEL TIME **** 

 ______________________________________________________________________ 

 Estimated mean flow rate at midpoint of channel =      0.000(CFS) 

 Depth of flow =   0.341(Ft.), Average velocity =   3.062(Ft/s) 

  ******* Irregular Channel Data *********** 
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 ----------------------------------------------------------------- 

 Information entered for subchannel number 1 : 

 Point number      'X' coordinate     'Y' coordinate 

  1              0.00              1.00 

  2            100.00              0.00 

  3            200.00              1.00 

 Manning's 'N' friction factor =   0.015 

 ----------------------------------------------------------------- 

 Sub-Channel flow  =     35.617(CFS) 

   '     '  flow top width =     68.214(Ft.) 

   '     '    velocity=    3.062(Ft/s) 

   '     '  area =     11.633(Sq.Ft) 

   '     '  Froude number =     1.307  

 

 Upstream point elevation =  1156.200(Ft.) 

 Downstream point elevation =  1151.200(Ft.) 

 Flow length =   495.000(Ft.) 

 Travel time  =    2.69 min. 

 Time of concentration =   12.74 min. 

 Depth of flow =   0.341(Ft.) 

 Average velocity =   3.062(Ft/s) 

 Total irregular channel flow =    35.617(CFS) 

 Irregular channel normal depth above invert elev. =   0.341(Ft.) 

 Average velocity of channel(s) =   3.062(Ft/s) 

  Adding area flow to channel 

 COMMERCIAL subarea type                      

 Decimal fraction soil group A = 0.000 

 Decimal fraction soil group B = 1.000 

 Decimal fraction soil group C = 0.000 

 Decimal fraction soil group D = 0.000 

 SCS curve number for soil(AMC 2)  = 56.00 

 Adjusted SCS curve number for AMC 3 = 75.80 

 Pervious ratio(Ap) = 0.1000     Max loss rate(Fm)=     0.044(In/Hr) 

 Rainfall intensity =      2.939(In/Hr) for a   100.0 year storm 

 Effective runoff coefficient used for area,(total area with modified 

 rational method)(Q=KCIA) is C = 0.887 

 Subarea runoff =     12.407(CFS) for    6.280(Ac.) 

 Total runoff =     41.792(CFS)  

 Effective area this stream =       16.04(Ac.) 

 Total Study Area (Main Stream No. 1) =       16.04(Ac.) 

 Area averaged Fm value =    0.044(In/Hr) 

 Depth of flow =   0.362(Ft.), Average velocity =   3.187(Ft/s) 

 End of computations, Total Study Area =           16.04 (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) = 0.100  

 Area averaged SCS curve number =  56.0 
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Total runoff =     41.792(CFS)



 

   San Bernardino County Rational Hydrology Program 

 

       (Hydrology Manual Date - August 1986) 

 

  CIVILCADD/CIVILDESIGN  Engineering Software, (c) 1989-2019 Version 9.1 

  Rational Hydrology Study        Date: 11/09/23 

 ------------------------------------------------------------------------ 

 NPP – CALIFORNIA STREET INDUSTRIAL 

 100 YEAR STORM PROPOSED RATIONAL METHOD 

 6302Q100P 

 BP 

 ------------------------------------------------------------------------ 

 

 

 Program License Serial Number 6530 

 

 ------------------------------------------------------------------------ 

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

 

 ------------------------------------------------------------------------ 

 Rational hydrology study storm event year is   100.0 

 Computed rainfall intensity: 

 Storm year =   100.00   1 hour rainfall =     1.160 (In.) 

 Slope used for rainfall intensity curve b =  0.6000 

 Soil antecedent moisture condition (AMC) = 3 

 

 

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

 Process from Point/Station        1.000 to Point/Station        2.000 

 **** INITIAL AREA EVALUATION **** 

 ______________________________________________________________________ 

 COMMERCIAL subarea type                      

 Decimal fraction soil group A = 0.000 

 Decimal fraction soil group B = 1.000 

 Decimal fraction soil group C = 0.000 

 Decimal fraction soil group D = 0.000 

 SCS curve number for soil(AMC 2)  = 56.00 

 Adjusted SCS curve number for AMC 3 = 75.80 

 Pervious ratio(Ap) = 0.1000     Max loss rate(Fm)=     0.044(In/Hr) 

 Initial subarea data: 

 Initial area flow distance =   226.000(Ft.) 

 Top (of initial area) elevation =  1159.100(Ft.) 

 Bottom (of initial area) elevation =  1157.920(Ft.) 

 Difference in elevation =     1.180(Ft.) 

 Slope =    0.00522  s(%)=       0.52 

 TC = k(0.304)*[(length^3)/(elevation change)]^0.2 

 Initial area time of concentration =    7.603 min. 

 Rainfall intensity =      4.007(In/Hr) for a   100.0 year storm 

 Effective runoff coefficient used for area (Q=KCIA) is C = 0.890 

 Subarea runoff =      7.026(CFS) 

 Total initial stream area =        1.970(Ac.) 

 Pervious area fraction = 0.100 

 Initial area Fm value =    0.044(In/Hr) 

 

 

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

 Process from Point/Station        2.000 to Point/Station        3.000 

 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 

 ______________________________________________________________________ 

 Upstream point/station elevation =  1150.970(Ft.) 

 Downstream point/station elevation =  1148.550(Ft.) 

 Pipe length  =   484.00(Ft.)   Manning's N = 0.012 
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 No. of pipes = 1  Required pipe flow  =     7.026(CFS) 

 Nearest computed pipe diameter  =     18.00(In.) 

 Calculated individual pipe flow  =     7.026(CFS) 

 Normal flow depth in pipe =   13.03(In.) 

 Flow top width inside pipe =   16.09(In.) 

 Critical Depth =   12.30(In.) 

 Pipe flow velocity =      5.13(Ft/s) 

 Travel time through pipe =    1.57 min. 

 Time of concentration (TC) =     9.17 min. 

 

 

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

 Process from Point/Station        3.000 to Point/Station        3.000 

 **** SUBAREA FLOW ADDITION **** 

 ______________________________________________________________________ 

 COMMERCIAL subarea type                      

 Decimal fraction soil group A = 0.000 

 Decimal fraction soil group B = 1.000 

 Decimal fraction soil group C = 0.000 

 Decimal fraction soil group D = 0.000 

 SCS curve number for soil(AMC 2)  = 56.00 

 Adjusted SCS curve number for AMC 3 = 75.80 

 Pervious ratio(Ap) = 0.1000     Max loss rate(Fm)=     0.044(In/Hr) 

 Time of concentration =     9.17 min. 

 Rainfall intensity =      3.579(In/Hr) for a   100.0 year storm 

 Effective runoff coefficient used for area,(total area with modified 

 rational method)(Q=KCIA) is C = 0.889 

 Subarea runoff =      5.415(CFS) for    1.940(Ac.) 

 Total runoff =     12.441(CFS)  

 Effective area this stream =        3.91(Ac.) 

 Total Study Area (Main Stream No. 1) =        3.91(Ac.) 

 Area averaged Fm value =    0.044(In/Hr) 

 

 

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

 Process from Point/Station        3.000 to Point/Station        4.000 

 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 

 ______________________________________________________________________ 

 Upstream point/station elevation =  1148.550(Ft.) 

 Downstream point/station elevation =  1144.700(Ft.) 

 Pipe length  =   769.00(Ft.)   Manning's N = 0.012 

 No. of pipes = 1  Required pipe flow  =    12.441(CFS) 

 Nearest computed pipe diameter  =     24.00(In.) 

 Calculated individual pipe flow  =    12.441(CFS) 

 Normal flow depth in pipe =   15.05(In.) 

 Flow top width inside pipe =   23.21(In.) 

 Critical Depth =   15.21(In.) 

 Pipe flow velocity =      6.00(Ft/s) 

 Travel time through pipe =    2.13 min. 

 Time of concentration (TC) =    11.31 min. 

 

 

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

 Process from Point/Station        4.000 to Point/Station        4.000 

 **** SUBAREA FLOW ADDITION **** 

 ______________________________________________________________________ 

 COMMERCIAL subarea type                      

 Decimal fraction soil group A = 0.000 

 Decimal fraction soil group B = 1.000 

 Decimal fraction soil group C = 0.000 

 Decimal fraction soil group D = 0.000 

 SCS curve number for soil(AMC 2)  = 56.00 

 Adjusted SCS curve number for AMC 3 = 75.80 



 Pervious ratio(Ap) = 0.1000     Max loss rate(Fm)=     0.044(In/Hr) 

 Time of concentration =    11.31 min. 

 Rainfall intensity =      3.157(In/Hr) for a   100.0 year storm 

 Effective runoff coefficient used for area,(total area with modified 

 rational method)(Q=KCIA) is C = 0.887 

 Subarea runoff =      5.042(CFS) for    2.330(Ac.) 

 Total runoff =     17.483(CFS)  

 Effective area this stream =        6.24(Ac.) 

 Total Study Area (Main Stream No. 1) =        6.24(Ac.) 

 Area averaged Fm value =    0.044(In/Hr) 

 

 

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

 Process from Point/Station        4.000 to Point/Station        5.000 

 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 

 ______________________________________________________________________ 

 Upstream point/station elevation =  1144.700(Ft.) 

 Downstream point/station elevation =  1144.000(Ft.) 

 Pipe length  =   141.00(Ft.)   Manning's N = 0.012 

 No. of pipes = 1  Required pipe flow  =    17.483(CFS) 

 Nearest computed pipe diameter  =     27.00(In.) 

 Calculated individual pipe flow  =    17.483(CFS) 

 Normal flow depth in pipe =   17.27(In.) 

 Flow top width inside pipe =   25.92(In.) 

 Critical Depth =   17.53(In.) 

 Pipe flow velocity =      6.51(Ft/s) 

 Travel time through pipe =    0.36 min. 

 Time of concentration (TC) =    11.67 min. 

 

 

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

 Process from Point/Station        5.000 to Point/Station        5.000 

 **** SUBAREA FLOW ADDITION **** 

 ______________________________________________________________________ 

 COMMERCIAL subarea type                      

 Decimal fraction soil group A = 0.000 

 Decimal fraction soil group B = 1.000 

 Decimal fraction soil group C = 0.000 

 Decimal fraction soil group D = 0.000 

 SCS curve number for soil(AMC 2)  = 56.00 

 Adjusted SCS curve number for AMC 3 = 75.80 

 Pervious ratio(Ap) = 0.1000     Max loss rate(Fm)=     0.044(In/Hr) 

 Time of concentration =    11.67 min. 

 Rainfall intensity =      3.098(In/Hr) for a   100.0 year storm 

 Effective runoff coefficient used for area,(total area with modified 

 rational method)(Q=KCIA) is C = 0.887 

 Subarea runoff =     10.141(CFS) for    3.810(Ac.) 

 Total runoff =     27.625(CFS)  

 Effective area this stream =       10.05(Ac.) 

 Total Study Area (Main Stream No. 1) =       10.05(Ac.) 

 Area averaged Fm value =    0.044(In/Hr) 

 

 

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

 Process from Point/Station        1.000 to Point/Station        5.000 

 **** CONFLUENCE OF MAIN STREAMS **** 

 ______________________________________________________________________ 

 The following data inside Main Stream is listed: 

 In Main Stream number: 1 

 Stream flow area =     10.050(Ac.) 

 Runoff from this stream =     27.625(CFS) 

 Time of concentration =   11.67 min. 

 Rainfall intensity =     3.098(In/Hr) 



 Area averaged loss rate (Fm) =    0.0440(In/Hr) 

 Area averaged Pervious ratio (Ap) = 0.1000 

 Program is now starting with Main Stream No. 2 

 

 

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

 Process from Point/Station       21.000 to Point/Station       22.000 

 **** INITIAL AREA EVALUATION **** 

 ______________________________________________________________________ 

 COMMERCIAL subarea type                      

 Decimal fraction soil group A = 0.000 

 Decimal fraction soil group B = 1.000 

 Decimal fraction soil group C = 0.000 

 Decimal fraction soil group D = 0.000 

 SCS curve number for soil(AMC 2)  = 56.00 

 Adjusted SCS curve number for AMC 3 = 75.80 

 Pervious ratio(Ap) = 0.1000     Max loss rate(Fm)=     0.044(In/Hr) 

 Initial subarea data: 

 Initial area flow distance =   660.000(Ft.) 

 Top (of initial area) elevation =  1159.100(Ft.) 

 Bottom (of initial area) elevation =  1152.090(Ft.) 

 Difference in elevation =     7.010(Ft.) 

 Slope =    0.01062  s(%)=       1.06 

 TC = k(0.304)*[(length^3)/(elevation change)]^0.2 

 Initial area time of concentration =   10.126 min. 

 Rainfall intensity =      3.373(In/Hr) for a   100.0 year storm 

 Effective runoff coefficient used for area (Q=KCIA) is C = 0.888 

 Subarea runoff =      6.293(CFS) 

 Total initial stream area =        2.100(Ac.) 

 Pervious area fraction = 0.100 

 Initial area Fm value =    0.044(In/Hr) 

 

 

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

 Process from Point/Station       22.000 to Point/Station       23.000 

 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 

 ______________________________________________________________________ 

 Upstream point/station elevation =  1147.490(Ft.) 

 Downstream point/station elevation =  1145.810(Ft.) 

 Pipe length  =   361.00(Ft.)   Manning's N = 0.012 

 No. of pipes = 1  Required pipe flow  =     6.293(CFS) 

 Nearest computed pipe diameter  =     18.00(In.) 

 Calculated individual pipe flow  =     6.293(CFS) 

 Normal flow depth in pipe =   12.30(In.) 

 Flow top width inside pipe =   16.74(In.) 

 Critical Depth =   11.63(In.) 

 Pipe flow velocity =      4.89(Ft/s) 

 Travel time through pipe =    1.23 min. 

 Time of concentration (TC) =    11.36 min. 

 

 

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

 Process from Point/Station       23.000 to Point/Station       23.000 

 **** SUBAREA FLOW ADDITION **** 

 ______________________________________________________________________ 

 COMMERCIAL subarea type                      

 Decimal fraction soil group A = 0.000 

 Decimal fraction soil group B = 1.000 

 Decimal fraction soil group C = 0.000 

 Decimal fraction soil group D = 0.000 

 SCS curve number for soil(AMC 2)  = 56.00 

 Adjusted SCS curve number for AMC 3 = 75.80 

 Pervious ratio(Ap) = 0.1000     Max loss rate(Fm)=     0.044(In/Hr) 



 Time of concentration =    11.36 min. 

 Rainfall intensity =      3.149(In/Hr) for a   100.0 year storm 

 Effective runoff coefficient used for area,(total area with modified 

 rational method)(Q=KCIA) is C = 0.887 

 Subarea runoff =     10.448(CFS) for    3.890(Ac.) 

 Total runoff =     16.741(CFS)  

 Effective area this stream =        5.99(Ac.) 

 Total Study Area (Main Stream No. 2) =       16.04(Ac.) 

 Area averaged Fm value =    0.044(In/Hr) 

 

 

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

 Process from Point/Station       23.000 to Point/Station        5.000 

 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 

 ______________________________________________________________________ 

 Upstream point/station elevation =  1145.810(Ft.) 

 Downstream point/station elevation =  1144.000(Ft.) 

 Pipe length  =   361.00(Ft.)   Manning's N = 0.012 

 No. of pipes = 1  Required pipe flow  =    16.741(CFS) 

 Nearest computed pipe diameter  =     24.00(In.) 

 Calculated individual pipe flow  =    16.741(CFS) 

 Normal flow depth in pipe =   18.94(In.) 

 Flow top width inside pipe =   19.58(In.) 

 Critical Depth =   17.70(In.) 

 Pipe flow velocity =      6.29(Ft/s) 

 Travel time through pipe =    0.96 min. 

 Time of concentration (TC) =    12.31 min. 

 

 

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

 Process from Point/Station       21.000 to Point/Station        5.000 

 **** CONFLUENCE OF MAIN STREAMS **** 

 ______________________________________________________________________ 

 The following data inside Main Stream is listed: 

 In Main Stream number: 2 

 Stream flow area =      5.990(Ac.) 

 Runoff from this stream =     16.741(CFS) 

 Time of concentration =   12.31 min. 

 Rainfall intensity =     3.000(In/Hr) 

 Area averaged loss rate (Fm) =    0.0440(In/Hr) 

 Area averaged Pervious ratio (Ap) = 0.1000 

 Summary of stream data: 

 

 Stream Flow rate    Area    TC     Fm       Rainfall Intensity 

  No.    (CFS)   (Ac.)       (min) (In/Hr)     (In/Hr) 

 

 

 1     27.62    10.050     11.67    0.044      3.098 

 2     16.74     5.990     12.31    0.044      3.000 

 Qmax(1) = 

     1.000 *    1.000 *    27.625) + 

     1.033 *    0.948 *    16.741) + =      44.018 

 Qmax(2) = 

     0.968 *    1.000 *    27.625) + 

     1.000 *    1.000 *    16.741) + =      43.479 

 

 Total of 2 main streams to confluence: 

 Flow rates before confluence point: 

       28.625      17.741 

 Maximum flow rates at confluence using above data: 

        44.018       43.479 

 Area of streams before confluence: 

        10.050        5.990 



 Effective area values after confluence: 

        15.728       16.040 

 

 

 Results of confluence: 

 Total flow rate =     44.018(CFS) 

 Time of concentration =    11.670 min. 

 Effective stream area after confluence  =     15.728(Ac.) 

 Study area average Pervious fraction(Ap) =  0.100 

 Study area average soil loss rate(Fm) =    0.044(In/Hr) 

 Study area total =      16.04(Ac.) 

 End of computations, Total Study Area =           16.04 (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) = 0.100  

 Area averaged SCS curve number =  56.0 
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Total flow rate =     44.018(CFS)



 

 

 

Appendix C 

Soil Group Map and NOAA 14 Map 
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