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Introduction 

This preliminary hydrology report has been prepared for Rockefeller Group Development. The 

project is located between Patterson Avenue, Nance Street, Wade Avenue, and Washington 

Street in the City of Perris, California. This project is a new development of an industrial 

warehouse building proposed on approximately 16.1 gross acres and 14.2 net acres of mostly 

undeveloped land.  

 

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 while addressing the offsite runoff condition.  The 

hydrology map and calculations reflect the tributary areas and the 100-year (Q100) flows. 

 

Existing Condition  

The runoff from the existing onsite areas flows from west to the east in a sheet flow condition. 

The existing site grades range from a maximum elevation of ±1512 mean sea level (msl) in the 

west region of the site to a minimum elevation of ±1500 msl in the east region of the site, an 

approximately 1.4% gradient. Existing topography results in the north half of the site draining 

onto Patterson Avenue and flowing to the north. While the south half of the site drains onto 

Patterson Avenue and flows to the south.  In order to accurately compare unit hydrographs of the 

existing site and proposed site (for mitigation purposes), the existing drainage condition will be 

split into two areas. See the Existing Condition Hydrology Map in Appendix A for drainage area. 

 

Based on the Riverside County Flood Control record improvement plans, drawing 4-1121, 

Lateral B-5.2 continues west on Markham Street to Patterson Avenue where the line ends at a 

catch basin approximately 300 feet north of Markham Street. According to the Hydrology and 

Hydraulic Map for Optimus Logistic Center II prepared by Thienes Engineering, Inc. the north 

half of the project site is Tributary to Lateral B-6 and the south half of the project site is tributary 

to Lateral B-5.2.  Additionally, the south half of the site accepts run-on from the adjacent portion 

of the 215 Freeway and Wade Avenue, see Appendix H for off-site drainage maps and 

analysis.  Since Lateral B-5.2 of the Master Drainage Plan does not include the tributary area of 

the north half of the site, additional storm water will be detained onsite in order to mitigate down 

to existing runoff levels.   

 

Proposed Condition  

In the proposed condition, the site has been designed to generally drain in the same direction as 

the existing undeveloped condition.  In compliance with the county and state water quality 

guidelines the site has been designed to incorporate a bio-retention basin to treat the storm water.  

The site will generally be graded to drain toward the east side of the project site.  The storm 

water will discharge to the open bio-retention basin and disperse into the filter media within the 

bottom of the basin.  The basin has been sized to capture and treat the WQMP storm water 
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volume while providing additional volume for peak storm mitigation.  The onsite bio-retention 

basin will reduce the storm water rate of runoff during the 100-year storm event for the 1-hour, 

3-hour, 6-hour, and 24-hour durations to rates below the existing undeveloped conditions.   

 

The runoff from the southern half of the roof, truck docks and aisle, southern drive aisle, and 

southeast parking lot will be intercepted by area drains that connect to the proposed storm drain 

Line A and then directed to the basin. 

 

The runoff from the northwestern drive aisle, northern landscaping, and parking lot and northern 

half of the roof will be intercepted by the proposed storm drain Line B and then directed to the 

basin. 

 

The runoff from the eastern drive aisle and parking lot will be intercepted by an area drain that 

connects to the proposed storm drain Line C and then directed to the basin. 

 

The basin outlet is located six inches above the top of media.  Excess volume beyond the design 

capture volume will be detained and released at a controlled rate.  The outlet size will be 

restricted to mitigate the peak storm and restrict post-development flow from exceeding pre-

development flow.  The overflow from the basin will be collected by a 12-inch riser and flow to 

a proposed 6 inch storm drain Line D line that drains to a proposed 24 inch public storm drain in 

Patterson Avenue.  See Appendix A for the Proposed Condition Hydrology Map. 

 

The proposed bio-retention basin will be used to provide water quality treatment and peak storm 

mitigation.  Our basin routing calculations demonstrate that a maximum of 2.4 cfs will leave the 

site which is less than the maximum existing 3.0 cfs. 

 

 

Hydrologic Analysis 

The hydrologic analysis has been prepared in accordance with the Riverside County Flood 

Control & Water Conservation District (RCFC&WCD) Hydrology Manual Rational method 

using CIVILD software version 7.1.  CIVILD hydrology calculations are included in Appendix 

B and indicate flow data at each node. Unit hydrograph and detention routing calculations are 

included in Appendices C and D. 

 

The 100-year 1 hour rainfall and the 2-year 1 hour rainfall rates were taken from the isohyetal 

maps in the Hydrology Manual.  The hydrologic soil type for the site is “B” and was taken from 

the soils map in the Hydrology Manual. See Appendix G for reference maps. A “commercial” 

land use was used for the project site with AMC III for the proposed condition. 
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Results 

The required design capture volume is 22,238 cubic feet of storm water per the current water 

quality management plan guidance material.  The basin has been sized to capture and treat 

39,516 cubic feet of storm water.  Unit hydrograph calculations were prepared to establish 

existing condition flow (Q’s) for the south half of the site for the 100-year storm at 1-hour, 3-

hour, 6-hour, and 24-hour durations, see Appendix C. Results from the detention routing 

calculations in Appendix D indicate the proposed peak Q’s from the entire site are mitigated 

utilizing a 6-inch outlet pipe.  The highest water surface elevation in the basin occurs during the 

24-hour storm and is 1499.27 msl, which is 1.73 feet lower than the top of the basin and drains 

within 24 hours in all cases. 

 

100 YEAR STORM 1 Hour 3 Hour 6 Hour 24 Hour 

Existing Condition Q Out (CFS)                

From Unit Hydrograph Study for 

Existing Condition 
10.3 7.7 6.6 3.0 

Proposed Condition Max. Q Out 

(CFS) after Routing                              

From Routing Study 

2.3 2.4 2.4 2.4 

WSE 1498.33 1498.92 1499.09 1499.27 

 

 

All proposed project site drainage and storm drain facilities are sized adequately for 100-year 

storm event.  On-site storm drain hydraulics and catch basin sizing are included in Appendices E 

and F. 

 

Since both Lateral B-6 and Lateral B-5.2 ultimately drain to Line B (Perris Valley 

Channel) all portions of the site are in the same watershed.  At the request of the City 

Lateral B-5.2 was analyzed to determine if the existing pipe has capacity to accept 

unmitigated runoff from the north half of the site.  Appendix H includes maps, 

calculations, and plans of the existing storm drain showing that the pipe does in fact have 

capacity for the additional runoff. 

 

As an added measure to ensure downstream flooding is avoided, we are proposing on-site 

mitigation to limit the runoff. 

 

 



 

 

Appendix A 
Existing Condition Hydrology Map 

Proposed Condition Hydrology Map 
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Appendix B 
100-year Rational Method Hydrologic Analysis 

-Existing Condition 

-Proposed Condition 

  

  



 

   Riverside County Rational Hydrology Program 

 

 CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2005 Version 7.1 

  Rational Hydrology Study        Date: 02/04/22  File:2995q100ea.out 

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

 Rockefeller - Patterson Commercial Center 

 100 Year Storm Event - Existing Condition Area A 

 2995Q100EA 

 CB 

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

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

 

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

 

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

 

 

 Program License Serial Number 6145 

 

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

 Rational Method Hydrology Program based on 

 Riverside County Flood Control & Water Conservation District 

 1978 hydrology manual 

 

 Storm event (year) =  100.00 Antecedent Moisture Condition = 3 

 

 Standard intensity-duration curves data (Plate D-4.1) 

 For the [ Perris Valley ] area used. 

 10 year storm 10 minute intensity =  1.880(In/Hr) 

 10 year storm 60 minute intensity =  0.780(In/Hr) 

 100 year storm 10 minute intensity =  2.690(In/Hr) 

 100 year storm 60 minute intensity =  1.120(In/Hr) 

 

 Storm event year = 100.0 

 Calculated rainfall intensity data: 

 1 hour intensity =  1.120(In/Hr) 

 Slope of intensity duration curve = 0.4900 

 

 

 

 

 

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

 Process from Point/Station        1.000 to Point/Station        2.000 

 **** INITIAL AREA EVALUATION **** 

 ______________________________________________________________________ 

 Initial area flow distance =   552.000(Ft.) 

 Top (of initial area) elevation =  1511.500(Ft.) 

 Bottom (of initial area) elevation =  1504.200(Ft.) 

 Difference in elevation =     7.300(Ft.) 

 Slope =    0.01322  s(percent)=       1.32 

 TC = k(0.530)*[(length^3)/(elevation change)]^0.2 

 Initial area time of concentration =   15.732 min. 

 Rainfall intensity =      2.158(In/Hr) for a   100.0 year storm 

 UNDEVELOPED (poor cover) subarea            

 Runoff Coefficient = 0.841 

 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 

 RI index for soil(AMC 3)  =  89.80 

 Pervious area fraction =  1.000; Impervious fraction =  0.000 



 Initial subarea runoff =      6.824(CFS) 

 Total initial stream area =        3.760(Ac.) 

 Pervious area fraction = 1.000 

 

 

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

 Process from Point/Station        2.000 to Point/Station        3.000 

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

 ______________________________________________________________________ 

 Estimated mean flow rate at midpoint of channel =      9.758(CFS) 

 Depth of flow =   0.260(Ft.), Average velocity =   1.440(Ft/s) 

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

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

 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 =   0.025 

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

 Sub-Channel flow  =      9.759(CFS) 

   '     '  flow top width =     52.059(Ft.) 

   '     '    velocity=    1.440(Ft/s) 

   '     '  area =      6.775(Sq.Ft) 

   '     '  Froude number =     0.704  

 

 Upstream point elevation =  1504.200(Ft.) 

 Downstream point elevation =  1499.900(Ft.) 

 Flow length =   483.000(Ft.) 

 Travel time  =    5.59 min. 

 Time of concentration =   21.32 min. 

 Depth of flow =   0.260(Ft.) 

 Average velocity =   1.440(Ft/s) 

 Total irregular channel flow =     9.758(CFS) 

 Irregular channel normal depth above invert elev. =   0.260(Ft.) 

 Average velocity of channel(s) =   1.440(Ft/s) 

  Adding area flow to channel 

 UNDEVELOPED (poor cover) subarea            

 Runoff Coefficient = 0.832 

 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 

 RI index for soil(AMC 3)  =  89.80 

 Pervious area fraction =  1.000; Impervious fraction =  0.000 

 Rainfall intensity =      1.860(In/Hr) for a   100.0 year storm 

 Subarea runoff =      5.803(CFS) for      3.750(Ac.) 

 Total runoff =     12.628(CFS) Total area =       7.510(Ac.) 

 Depth of flow =   0.287(Ft.), Average velocity =   1.536(Ft/s) 

 End of computations, total study area =            7.51 (Ac.) 

 The following figures may  

 be used for a unit hydrograph study of the same area.  

 

 Area averaged pervious area fraction(Ap) = 1.000  

 Area averaged RI index number =  78.0 

 

 



 

   Riverside County Rational Hydrology Program 

 

 CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2005 Version 7.1 

  Rational Hydrology Study        Date: 07/18/22  File:2995q100p.out 

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

 ROCKEFELLER - PATTERSON COMMERCE CENTER 

 100 YEAR STORM EVENT - PROPOSED CONDITION 

 2995Q100P 

 CB 

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

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

 

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

 

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

 

 

 Program License Serial Number 6145 

 

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

 Rational Method Hydrology Program based on 

 Riverside County Flood Control & Water Conservation District 

 1978 hydrology manual 

 

 Storm event (year) =  100.00 Antecedent Moisture Condition = 3 

 

 Standard intensity-duration curves data (Plate D-4.1) 

 For the [ Perris Valley ] area used. 

 10 year storm 10 minute intensity =  1.880(In/Hr) 

 10 year storm 60 minute intensity =  0.780(In/Hr) 

 100 year storm 10 minute intensity =  2.690(In/Hr) 

 100 year storm 60 minute intensity =  1.120(In/Hr) 

 

 Storm event year = 100.0 

 Calculated rainfall intensity data: 

 1 hour intensity =  1.120(In/Hr) 

 Slope of intensity duration curve = 0.4900 

 

 

 

 

 

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

 Process from Point/Station        1.000 to Point/Station        2.000 

 **** INITIAL AREA EVALUATION **** 

 ______________________________________________________________________ 

 Initial area flow distance =   187.000(Ft.) 

 Top (of initial area) elevation =  1505.500(Ft.) 

 Bottom (of initial area) elevation =  1503.500(Ft.) 

 Difference in elevation =     2.000(Ft.) 

 Slope =    0.01070  s(percent)=       1.07 

 TC = k(0.300)*[(length^3)/(elevation change)]^0.2 

 Initial area time of concentration =    6.026 min. 

 Rainfall intensity =      3.454(In/Hr) for a   100.0 year storm 

 COMMERCIAL subarea type                      

 Runoff Coefficient = 0.890 

 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 

 RI index for soil(AMC 3)  =  74.80 

 Pervious area fraction =  0.100; Impervious fraction =  0.900 

-



 Initial subarea runoff =      2.120(CFS) 

 Total initial stream area =        0.690(Ac.) 

 Pervious area fraction = 0.100 

 

 

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

 Process from Point/Station        2.000 to Point/Station        3.000 

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

 ______________________________________________________________________ 

 Upstream point/station elevation =  1500.300(Ft.) 

 Downstream point/station elevation =  1498.100(Ft.) 

 Pipe length  =   433.00(Ft.)   Manning's N = 0.013 

 No. of pipes = 1  Required pipe flow  =     2.120(CFS) 

 Nearest computed pipe diameter  =     12.00(In.) 

 Calculated individual pipe flow  =     2.120(CFS) 

 Normal flow depth in pipe =    8.38(In.) 

 Flow top width inside pipe =   11.02(In.) 

 Critical Depth =    7.46(In.) 

 Pipe flow velocity =      3.62(Ft/s) 

 Travel time through pipe =    1.99 min. 

 Time of concentration (TC) =     8.02 min. 

 

 

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

 Process from Point/Station        3.000 to Point/Station        3.000 

 **** SUBAREA FLOW ADDITION **** 

 ______________________________________________________________________ 

 COMMERCIAL subarea type                      

 Runoff Coefficient = 0.888 

 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 

 RI index for soil(AMC 3)  =  74.80 

 Pervious area fraction =  0.100; Impervious fraction =  0.900 

 Time of concentration =     8.02 min. 

 Rainfall intensity =      3.002(In/Hr) for a   100.0 year storm 

 Subarea runoff =     14.668(CFS) for      5.500(Ac.) 

 Total runoff =     16.788(CFS) Total area =       6.190(Ac.) 

 

 

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

 Process from Point/Station        3.000 to Point/Station        4.000 

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

 ______________________________________________________________________ 

 Upstream point/station elevation =  1498.100(Ft.) 

 Downstream point/station elevation =  1497.400(Ft.) 

 Pipe length  =   174.00(Ft.)   Manning's N = 0.013 

 No. of pipes = 1  Required pipe flow  =    16.788(CFS) 

 Nearest computed pipe diameter  =     27.00(In.) 

 Calculated individual pipe flow  =    16.788(CFS) 

 Normal flow depth in pipe =   19.20(In.) 

 Flow top width inside pipe =   24.48(In.) 

 Critical Depth =   17.15(In.) 

 Pipe flow velocity =      5.55(Ft/s) 

 Travel time through pipe =    0.52 min. 

 Time of concentration (TC) =     8.54 min. 

 

 

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

 Process from Point/Station        4.000 to Point/Station        4.000 

 **** SUBAREA FLOW ADDITION **** 

 ______________________________________________________________________ 



 COMMERCIAL subarea type                      

 Runoff Coefficient = 0.888 

 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 

 RI index for soil(AMC 3)  =  74.80 

 Pervious area fraction =  0.100; Impervious fraction =  0.900 

 Time of concentration =     8.54 min. 

 Rainfall intensity =      2.911(In/Hr) for a   100.0 year storm 

 Subarea runoff =      3.619(CFS) for      1.400(Ac.) 

 Total runoff =     20.407(CFS) Total area =       7.590(Ac.) 

 

 

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

 Process from Point/Station        4.000 to Point/Station        5.000 

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

 ______________________________________________________________________ 

 Upstream point/station elevation =  1497.400(Ft.) 

 Downstream point/station elevation =  1497.000(Ft.) 

 Pipe length  =   126.00(Ft.)   Manning's N = 0.013 

 No. of pipes = 1  Required pipe flow  =    20.407(CFS) 

 Nearest computed pipe diameter  =     30.00(In.) 

 Calculated individual pipe flow  =    20.407(CFS) 

 Normal flow depth in pipe =   21.89(In.) 

 Flow top width inside pipe =   26.65(In.) 

 Critical Depth =   18.40(In.) 

 Pipe flow velocity =      5.31(Ft/s) 

 Travel time through pipe =    0.40 min. 

 Time of concentration (TC) =     8.94 min. 

 

 

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

 Process from Point/Station        5.000 to Point/Station        5.000 

 **** SUBAREA FLOW ADDITION **** 

 ______________________________________________________________________ 

 COMMERCIAL subarea type                      

 Runoff Coefficient = 0.888 

 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 

 RI index for soil(AMC 3)  =  74.80 

 Pervious area fraction =  0.100; Impervious fraction =  0.900 

 Time of concentration =     8.94 min. 

 Rainfall intensity =      2.847(In/Hr) for a   100.0 year storm 

 Subarea runoff =      3.715(CFS) for      1.470(Ac.) 

 Total runoff =     24.123(CFS) Total area =       9.060(Ac.) 

 

 

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

 Process from Point/Station        5.000 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 =      9.060(Ac.) 

 Runoff from this stream =     24.123(CFS) 

 Time of concentration =    8.94 min. 

 Rainfall intensity =     2.847(In/Hr) 

 Program is now starting with Main Stream No. 2 

 

 



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

 Process from Point/Station       11.000 to Point/Station       12.000 

 **** INITIAL AREA EVALUATION **** 

 ______________________________________________________________________ 

 Initial area flow distance =   258.000(Ft.) 

 Top (of initial area) elevation =  1509.900(Ft.) 

 Bottom (of initial area) elevation =  1507.400(Ft.) 

 Difference in elevation =     2.500(Ft.) 

 Slope =    0.00969  s(percent)=       0.97 

 TC = k(0.300)*[(length^3)/(elevation change)]^0.2 

 Initial area time of concentration =    6.990 min. 

 Rainfall intensity =      3.211(In/Hr) for a   100.0 year storm 

 COMMERCIAL subarea type                      

 Runoff Coefficient = 0.889 

 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 

 RI index for soil(AMC 3)  =  74.80 

 Pervious area fraction =  0.100; Impervious fraction =  0.900 

 Initial subarea runoff =      2.769(CFS) 

 Total initial stream area =        0.970(Ac.) 

 Pervious area fraction = 0.100 

 

 

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

 Process from Point/Station       12.000 to Point/Station       13.000 

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

 ______________________________________________________________________ 

 Upstream point/station elevation =  1501.800(Ft.) 

 Downstream point/station elevation =  1499.200(Ft.) 

 Pipe length  =   527.00(Ft.)   Manning's N = 0.013 

 No. of pipes = 1  Required pipe flow  =     2.769(CFS) 

 Nearest computed pipe diameter  =     15.00(In.) 

 Calculated individual pipe flow  =     2.769(CFS) 

 Normal flow depth in pipe =    8.46(In.) 

 Flow top width inside pipe =   14.88(In.) 

 Critical Depth =    8.02(In.) 

 Pipe flow velocity =      3.88(Ft/s) 

 Travel time through pipe =    2.26 min. 

 Time of concentration (TC) =     9.25 min. 

 

 

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

 Process from Point/Station       13.000 to Point/Station       13.000 

 **** SUBAREA FLOW ADDITION **** 

 ______________________________________________________________________ 

 COMMERCIAL subarea type                      

 Runoff Coefficient = 0.888 

 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 

 RI index for soil(AMC 3)  =  74.80 

 Pervious area fraction =  0.100; Impervious fraction =  0.900 

 Time of concentration =     9.25 min. 

 Rainfall intensity =      2.799(In/Hr) for a   100.0 year storm 

 Subarea runoff =      5.490(CFS) for      2.210(Ac.) 

 Total runoff =      8.259(CFS) Total area =       3.180(Ac.) 

 

 

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

 Process from Point/Station       13.000 to Point/Station       14.000 



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

 ______________________________________________________________________ 

 Upstream point/station elevation =  1499.200(Ft.) 

 Downstream point/station elevation =  1497.500(Ft.) 

 Pipe length  =   344.00(Ft.)   Manning's N = 0.013 

 No. of pipes = 1  Required pipe flow  =     8.259(CFS) 

 Nearest computed pipe diameter  =     21.00(In.) 

 Calculated individual pipe flow  =     8.259(CFS) 

 Normal flow depth in pipe =   13.45(In.) 

 Flow top width inside pipe =   20.15(In.) 

 Critical Depth =   12.80(In.) 

 Pipe flow velocity =      5.07(Ft/s) 

 Travel time through pipe =    1.13 min. 

 Time of concentration (TC) =    10.39 min. 

 

 

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

 Process from Point/Station       14.000 to Point/Station       14.000 

 **** SUBAREA FLOW ADDITION **** 

 ______________________________________________________________________ 

 COMMERCIAL subarea type                      

 Runoff Coefficient = 0.887 

 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 

 RI index for soil(AMC 3)  =  74.80 

 Pervious area fraction =  0.100; Impervious fraction =  0.900 

 Time of concentration =    10.39 min. 

 Rainfall intensity =      2.645(In/Hr) for a   100.0 year storm 

 Subarea runoff =      2.886(CFS) for      1.230(Ac.) 

 Total runoff =     11.145(CFS) Total area =       4.410(Ac.) 

 

 

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

 Process from Point/Station       14.000 to Point/Station        5.000 

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

 ______________________________________________________________________ 

 Upstream point/station elevation =  1497.500(Ft.) 

 Downstream point/station elevation =  1497.000(Ft.) 

 Pipe length  =    95.00(Ft.)   Manning's N = 0.013 

 No. of pipes = 1  Required pipe flow  =    11.145(CFS) 

 Nearest computed pipe diameter  =     21.00(In.) 

 Calculated individual pipe flow  =    11.145(CFS) 

 Normal flow depth in pipe =   16.66(In.) 

 Flow top width inside pipe =   17.00(In.) 

 Critical Depth =   14.93(In.) 

 Pipe flow velocity =      5.45(Ft/s) 

 Travel time through pipe =    0.29 min. 

 Time of concentration (TC) =    10.68 min. 

 

 

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

 Process from Point/Station        5.000 to Point/Station        5.000 

 **** SUBAREA FLOW ADDITION **** 

 ______________________________________________________________________ 

 COMMERCIAL subarea type                      

 Runoff Coefficient = 0.887 

 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 

 RI index for soil(AMC 3)  =  74.80 



 Pervious area fraction =  0.100; Impervious fraction =  0.900 

 Time of concentration =    10.68 min. 

 Rainfall intensity =      2.610(In/Hr) for a   100.0 year storm 

 Subarea runoff =      1.227(CFS) for      0.530(Ac.) 

 Total runoff =     12.372(CFS) Total area =       4.940(Ac.) 

 

 

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

 Process from Point/Station        5.000 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 =      4.940(Ac.) 

 Runoff from this stream =     12.372(CFS) 

 Time of concentration =   10.68 min. 

 Rainfall intensity =     2.610(In/Hr) 

 Summary of stream data: 

 

 Stream   Flow rate      TC            Rainfall Intensity 

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

 

 

 1       24.123      8.94          2.847 

 2       12.372     10.68          2.610 

 Largest stream flow has longer or shorter time of concentration 

 Qp =     24.123 + sum of 

    Qa          Tb/Ta 

    12.372 *    0.837 =     10.357 

 Qp =     34.480 

 

 Total of 2 main streams to confluence: 

 Flow rates before confluence point: 

       24.123      12.372 

 Area of streams before confluence: 

         9.060        4.940 

 

 

 Results of confluence: 

 Total flow rate =     34.480(CFS) 

 Time of concentration =     8.938 min. 

 Effective stream area after confluence  =     14.000(Ac.) 

 

 

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

 Process from Point/Station        5.000 to Point/Station        6.000 

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

 ______________________________________________________________________ 

 Upstream point/station elevation =  1492.200(Ft.) 

 Downstream point/station elevation =  1490.820(Ft.) 

 Pipe length  =   345.00(Ft.)   Manning's N = 0.013 

 No. of pipes = 1  Required pipe flow  =    34.480(CFS) 

 Nearest computed pipe diameter  =     33.00(In.) 

 Calculated individual pipe flow  =    34.480(CFS) 

 Normal flow depth in pipe =   28.03(In.) 

 Flow top width inside pipe =   23.60(In.) 

 Critical Depth =   23.46(In.) 

 Pipe flow velocity =      6.41(Ft/s) 

 Travel time through pipe =    0.90 min. 

 Time of concentration (TC) =     9.84 min. 

 

 

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



 Process from Point/Station        6.000 to Point/Station        6.000 

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

 ______________________________________________________________________ 

 The following data inside Main Stream is listed: 

 In Main Stream number: 1 

 Stream flow area =     14.000(Ac.) 

 Runoff from this stream =     34.480(CFS) 

 Time of concentration =    9.84 min. 

 Rainfall intensity =     2.717(In/Hr) 

 Program is now starting with Main Stream No. 2 

 

 

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

 Process from Point/Station       30.000 to Point/Station       31.000 

 **** USER DEFINED FLOW INFORMATION AT A POINT **** 

 ______________________________________________________________________ 

 Rainfall intensity =      3.036(In/Hr) for a   100.0 year storm 

 COMMERCIAL subarea type                      

 Runoff Coefficient = 0.888 

 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 

 RI index for soil(AMC 3)  =  74.80 

 Pervious area fraction =  0.100; Impervious fraction =  0.900 

 User specified values are as follows: 

 TC =   7.84 min.  Rain intensity =       3.04(In/Hr) 

 Total area =         6.56(Ac.)  Total runoff =     17.43(CFS) 

 

 

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

 Process from Point/Station       31.000 to Point/Station       31.000 

 **** SUBAREA FLOW ADDITION **** 

 ______________________________________________________________________ 

 COMMERCIAL subarea type                      

 Runoff Coefficient = 0.888 

 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 

 RI index for soil(AMC 3)  =  74.80 

 Pervious area fraction =  0.100; Impervious fraction =  0.900 

 Time of concentration =     7.84 min. 

 Rainfall intensity =      3.036(In/Hr) for a   100.0 year storm 

 Subarea runoff =      1.888(CFS) for      0.700(Ac.) 

 Total runoff =     19.318(CFS) Total area =       7.260(Ac.) 

 

 

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

 Process from Point/Station       31.000 to Point/Station       32.000 

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

 ______________________________________________________________________ 

 Upstream point/station elevation =  1503.000(Ft.) 

 Downstream point/station elevation =  1492.600(Ft.) 

 Pipe length  =   775.00(Ft.)   Manning's N = 0.013 

 No. of pipes = 1  Required pipe flow  =    19.318(CFS) 

 Nearest computed pipe diameter  =     24.00(In.) 

 Calculated individual pipe flow  =    19.318(CFS) 

 Normal flow depth in pipe =   15.33(In.) 

 Flow top width inside pipe =   23.06(In.) 

 Critical Depth =   18.96(In.) 

 Pipe flow velocity =      9.12(Ft/s) 

 Travel time through pipe =    1.42 min. 



 Time of concentration (TC) =     9.26 min. 

 

 

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

 Process from Point/Station       32.000 to Point/Station       32.000 

 **** SUBAREA FLOW ADDITION **** 

 ______________________________________________________________________ 

 COMMERCIAL subarea type                      

 Runoff Coefficient = 0.888 

 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 

 RI index for soil(AMC 3)  =  74.80 

 Pervious area fraction =  0.100; Impervious fraction =  0.900 

 Time of concentration =     9.26 min. 

 Rainfall intensity =      2.799(In/Hr) for a   100.0 year storm 

 Subarea runoff =      1.789(CFS) for      0.720(Ac.) 

 Total runoff =     21.107(CFS) Total area =       7.980(Ac.) 

 

 

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

 Process from Point/Station       32.000 to Point/Station       32.000 

 **** SUBAREA FLOW ADDITION **** 

 ______________________________________________________________________ 

 COMMERCIAL subarea type                      

 Runoff Coefficient = 0.888 

 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 

 RI index for soil(AMC 3)  =  74.80 

 Pervious area fraction =  0.100; Impervious fraction =  0.900 

 Time of concentration =     9.26 min. 

 Rainfall intensity =      2.799(In/Hr) for a   100.0 year storm 

 Subarea runoff =      1.018(CFS) for      0.410(Ac.) 

 Total runoff =     22.125(CFS) Total area =       8.390(Ac.) 

 

 

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

 Process from Point/Station       32.000 to Point/Station        6.000 

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

 ______________________________________________________________________ 

 Upstream point/station elevation =  1492.600(Ft.) 

 Downstream point/station elevation =  1490.820(Ft.) 

 Pipe length  =   160.00(Ft.)   Manning's N = 0.013 

 No. of pipes = 1  Required pipe flow  =    22.125(CFS) 

 Nearest computed pipe diameter  =     24.00(In.) 

 Calculated individual pipe flow  =    22.125(CFS) 

 Normal flow depth in pipe =   18.26(In.) 

 Flow top width inside pipe =   20.48(In.) 

 Critical Depth =   20.16(In.) 

 Pipe flow velocity =      8.62(Ft/s) 

 Travel time through pipe =    0.31 min. 

 Time of concentration (TC) =     9.56 min. 

 

 

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

 Process from Point/Station        6.000 to Point/Station        6.000 

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

 ______________________________________________________________________ 

 The following data inside Main Stream is listed: 

 In Main Stream number: 2 



 Stream flow area =      8.390(Ac.) 

 Runoff from this stream =     22.125(CFS) 

 Time of concentration =    9.56 min. 

 Rainfall intensity =     2.754(In/Hr) 

 Summary of stream data: 

 

 Stream   Flow rate      TC            Rainfall Intensity 

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

 

 

 1       34.480      9.84          2.717 

 2       22.125      9.56          2.754 

 Largest stream flow has longer time of concentration 

 Qp =     34.480 + sum of 

    Qb         Ia/Ib 

    22.125 *    0.986 =     21.825 

 Qp =     56.305 

 

 Total of 2 main streams to confluence: 

 Flow rates before confluence point: 

       34.480      22.125 

 Area of streams before confluence: 

        14.000        8.390 

 

 

 Results of confluence: 

 Total flow rate =     56.305(CFS) 

 Time of concentration =     9.835 min. 

 Effective stream area after confluence  =     22.390(Ac.) 

 

 

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

 Process from Point/Station        6.000 to Point/Station        7.000 

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

 ______________________________________________________________________ 

 Upstream point/station elevation =  1490.820(Ft.) 

 Downstream point/station elevation =  1489.780(Ft.) 

 Pipe length  =   332.00(Ft.)   Manning's N = 0.013 

 No. of pipes = 1  Required pipe flow  =    56.305(CFS) 

 Nearest computed pipe diameter  =     42.00(In.) 

 Calculated individual pipe flow  =    56.305(CFS) 

 Normal flow depth in pipe =   34.41(In.) 

 Flow top width inside pipe =   32.33(In.) 

 Critical Depth =   28.19(In.) 

 Pipe flow velocity =      6.67(Ft/s) 

 Travel time through pipe =    0.83 min. 

 Time of concentration (TC) =    10.66 min. 

 

 

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

 Process from Point/Station       40.000 to Point/Station        7.000 

 **** SUBAREA FLOW ADDITION **** 

 ______________________________________________________________________ 

 SINGLE FAMILY (1/2 Acre Lot)                 

 Runoff Coefficient = 0.821 

 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 

 RI index for soil(AMC 3)  =  74.80 

 Pervious area fraction =  0.600; Impervious fraction =  0.400 

 Time of concentration =    10.66 min. 

 Rainfall intensity =      2.611(In/Hr) for a   100.0 year storm 



 Subarea runoff =     23.723(CFS) for     11.070(Ac.) 

 Total runoff =     80.027(CFS) Total area =      33.460(Ac.) 

 End of computations, total study area =           33.46 (Ac.) 

 The following figures may  

 be used for a unit hydrograph study of the same area.  

 

 Area averaged pervious area fraction(Ap) = 0.265  

 Area averaged RI index number =  56.0 

 

 



 

 

Appendix C 
Unit Hydrograph Calculations 
-Existing Condition: 1, 3, 6, 24 HR 

-Proposed Condition: 1, 3, 6, 24 HR 

 

  



 

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

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

 

 Riverside County Synthetic Unit Hydrology Method 

 RCFC & WCD Manual date - April 1978 

 

 Program License Serial Number 6145 

 

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

  English (in-lb) Input Units Used 

  English Rainfall Data (Inches) Input Values Used 

 

  English Units used in output format 

 

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

 Rockefeller - Patterson Commerce Center 

 Unit Hydrograph for 1 Hour 100 Year Storm Event - Existing Condition 

 2995q100uhe 

 cb 

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

 Drainage Area =       6.49(Ac.)  =      0.010 Sq. Mi. 

 Drainage Area for Depth-Area Areal Adjustment =    6.49(Ac.)  =  0.010 Sq. Mi. 

 USER Entry of lag time in hours 

 Lag time =    0.277 Hr. 

 Lag time =    16.61 Min. 

 25% of lag time =     4.15 Min. 

 40% of lag time =     6.64 Min. 

 Unit time =     5.00 Min. 

 Duration of storm = 1 Hour(s) 

 User Entered Base Flow =     0.00(CFS) 

 

 2 YEAR Area rainfall data: 

 

 

 Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2] 

         6.49         0.47          3.05 

 

 100 YEAR Area rainfall data: 

 

 

 Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2] 

         6.49         1.24          8.05 

 

 STORM EVENT (YEAR) =  100.00 

 Area Averaged 2-Year Rainfall =    0.470(In) 

 Area Averaged 100-Year Rainfall =    1.240(In) 

 

 Point rain (area averaged) =    1.240(In) 

 Areal adjustment factor =   99.99 % 

 Adjusted average point rain =    1.240(In) 

 

 Sub-Area Data: 

 Area(Ac.)         Runoff Index   Impervious % 

      6.490           78.00         0.000 

  Total Area Entered =      6.49(Ac.) 

 



 

 RI    RI   Infil. Rate Impervious   Adj. Infil. Rate  Area%     F 

 AMC2 AMC-3     (In/Hr)    (Dec.%)     (In/Hr)      (Dec.)    (In/Hr) 

 78.0  89.8      0.132     0.000        0.132       1.000      0.132 

                                                          Sum (F) =   0.132 

 Area averaged mean soil loss (F) (In/Hr) =  0.132 

 Minimum soil loss rate ((In/Hr)) =  0.066 

 (for 24 hour storm duration) 

 Soil low loss rate (decimal) =   0.900 

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

 Slope of intensity-duration curve for a 1 hour storm =0.5000 

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

 

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

    VALLEY S-Curve 

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

   Unit Hydrograph Data 

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

 Unit time period   Time % of lag   Distribution   Unit Hydrograph 

     (hrs)                           Graph %            (CFS) 

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

     1   0.083         30.110          2.914              0.191 

     2   0.167         60.221         10.702              0.700 

     3   0.250         90.331         18.680              1.222 

     4   0.333        120.441         20.183              1.320 

     5   0.417        150.552         12.756              0.834 

     6   0.500        180.662          7.329              0.479 

     7   0.583        210.772          4.748              0.311 

     8   0.667        240.883          3.703              0.242 

     9   0.750        270.993          2.990              0.196 

    10   0.833        301.103          2.485              0.163 

    11   0.917        331.214          1.979              0.129 

    12   1.000        361.324          1.773              0.116 

    13   1.083        391.434          1.419              0.093 

    14   1.167        421.545          1.232              0.081 

    15   1.250        451.655          0.978              0.064 

    16   1.333        481.765          0.930              0.061 

    17   1.417        511.876          0.885              0.058 

    18   1.500        541.986          0.707              0.046 

    19   1.583        572.096          0.630              0.041 

    20   1.667        602.206          0.546              0.036 

    21   1.750        632.317          0.473              0.031 

    22   1.833        662.427          0.411              0.027 

    23   1.917        692.537          0.322              0.021 

    24   2.000        722.648          0.301              0.020 

    25   2.083        752.758          0.301              0.020 

    26   2.167        782.868          0.301              0.020 

    27   2.250        812.979          0.322              0.021 

                               Sum = 100.000   Sum=       6.541 

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

 

 

  Unit Time   Pattern   Storm Rain     Loss rate(In./Hr)     Effective 

       (Hr.)  Percent   (In/Hr)         Max   |   Low        (In/Hr) 

   1   0.08     4.20      0.625         0.132      ---          0.49 

   2   0.17     4.30      0.640         0.132      ---          0.51 

   3   0.25     5.00      0.744         0.132      ---          0.61 

   4   0.33     5.00      0.744         0.132      ---          0.61 

   5   0.42     5.80      0.863         0.132      ---          0.73 

   6   0.50     6.50      0.967         0.132      ---          0.83 

   7   0.58     7.40      1.101         0.132      ---          0.97 

   8   0.67     8.60      1.280         0.132      ---          1.15 

   9   0.75    12.30      1.830         0.132      ---          1.70 



  10   0.83    29.10      4.330         0.132      ---          4.20 

  11   0.92     6.80      1.012         0.132      ---          0.88 

  12   1.00     5.00      0.744         0.132      ---          0.61 

     Sum =     100.0                                   Sum =    13.3 

 Flood volume = Effective rainfall      1.11(In) 

  times area       6.5(Ac.)/[(In)/(Ft.)] =       0.6(Ac.Ft) 

 Total soil loss =      0.13(In) 

 Total soil loss =     0.072(Ac.Ft) 

 Total rainfall =      1.24(In) 

 Flood volume =       26094.7 Cubic Feet 

 Total soil loss =        3116.3 Cubic Feet 

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

  Peak flow rate of this hydrograph =     10.307(CFS) 

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

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

                     1 - H O U R    S T O R M 

                R u n o f f      H y d r o g r a p h 

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

             Hydrograph in   5   Minute intervals ((CFS)) 

 

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

  Time(h+m) Volume Ac.Ft   Q(CFS)  0        5.0      10.0      15.0      20.0 

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

    0+ 5       0.0006      0.09  Q         |         |         |         |  

    0+10       0.0037      0.44  Q         |         |         |         |  

    0+15       0.0111      1.07  V Q       |         |         |         |  

    0+20       0.0236      1.82  |V Q      |         |         |         |  

    0+25       0.0401      2.40  | V Q     |         |         |         |  

    0+30       0.0600      2.89  |   VQ    |         |         |         |  

    0+35       0.0832      3.38  |    VQ   |         |         |         |  

    0+40       0.1105      3.96  |      Q  |         |         |         |  

    0+45       0.1431      4.73  |        Q|         |         |         |  

    0+50       0.1861      6.24  |         | Q       |         |         |  

    0+55       0.2449      8.55  |         |     VQ  |         |         |  

    1+ 0       0.3159     10.31  |         |         QV        |         |  

    1+ 5       0.3844      9.94  |         |        Q|    V    |         |  

    1+10       0.4349      7.34  |         |   Q     |        V|         |  

    1+15       0.4693      4.98  |        Q|         |         |V        |  

    1+20       0.4926      3.39  |     Q   |         |         | V       |  

    1+25       0.5101      2.54  |    Q    |         |         |   V     |  

    1+30       0.5241      2.03  |   Q     |         |         |   V     |  

    1+35       0.5356      1.68  |  Q      |         |         |    V    |  

    1+40       0.5452      1.39  | Q       |         |         |     V   |  

    1+45       0.5534      1.19  | Q       |         |         |     V   |  

    1+50       0.5603      1.00  |Q        |         |         |      V  |  

    1+55       0.5662      0.86  |Q        |         |         |      V  |  

    2+ 0       0.5712      0.73  |Q        |         |         |       V |  

    2+ 5       0.5757      0.65  |Q        |         |         |       V |  

    2+10       0.5797      0.59  |Q        |         |         |       V |  

    2+15       0.5832      0.51  |Q        |         |         |       V |  

    2+20       0.5862      0.44  Q         |         |         |        V|  

    2+25       0.5888      0.37  Q         |         |         |        V|  

    2+30       0.5910      0.32  Q         |         |         |        V|  

    2+35       0.5929      0.27  Q         |         |         |        V|  

    2+40       0.5944      0.22  Q         |         |         |        V|  

    2+45       0.5957      0.19  Q         |         |         |        V|  

    2+50       0.5969      0.17  Q         |         |         |        V|  

    2+55       0.5979      0.15  Q         |         |         |        V|  

    3+ 0       0.5988      0.12  Q         |         |         |        V|  

    3+ 5       0.5990      0.03  Q         |         |         |        V|  

    3+10       0.5991      0.01  Q         |         |         |        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 - 2004, Version 7.0 

   Study date  02/04/22 File: 2995Q100UHE3100.out 

 

 

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

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

 

 Riverside County Synthetic Unit Hydrology Method 

 RCFC & WCD Manual date - April 1978 

 

 

 Program License Serial Number 6145 

 

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

  English (in-lb) Input Units Used 

  English Rainfall Data (Inches) Input Values Used 

 

  English Units used in output format 

 

 

 

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

 Rockefeller - Patterson Commerce Center 

 Unit Hydrograph for 3 Hour 100 Year Storm Event - Existing Condition 

 2995q100uhe 

 cb 

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

 Drainage Area =       6.49(Ac.)  =      0.010 Sq. Mi. 

 Drainage Area for Depth-Area Areal Adjustment =    6.49(Ac.)  =  0.010 Sq. Mi. 

 USER Entry of lag time in hours 

 Lag time =    0.277 Hr. 

 Lag time =    16.61 Min. 

 25% of lag time =     4.15 Min. 

 40% of lag time =     6.64 Min. 

 Unit time =     5.00 Min. 

 Duration of storm = 3 Hour(s) 

 User Entered Base Flow =     0.00(CFS) 

 

 2 YEAR Area rainfall data: 

 

 

 Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2] 

         6.49         0.79          5.13 

 

 100 YEAR Area rainfall data: 

 

 

 Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2] 

         6.49         1.90         12.33 

 

 STORM EVENT (YEAR) =  100.00 

 Area Averaged 2-Year Rainfall =    0.790(In) 

 Area Averaged 100-Year Rainfall =    1.900(In) 

 

 Point rain (area averaged) =    1.900(In) 

 Areal adjustment factor =  100.00 % 

 Adjusted average point rain =    1.900(In) 

 

 Sub-Area Data: 

 Area(Ac.)         Runoff Index   Impervious % 



      6.490           78.00         0.000 

  Total Area Entered =      6.49(Ac.) 

 

 

 RI    RI   Infil. Rate Impervious   Adj. Infil. Rate  Area%     F 

 AMC2 AMC-3     (In/Hr)    (Dec.%)     (In/Hr)      (Dec.)    (In/Hr) 

 78.0  89.8      0.132     0.000        0.132       1.000      0.132 

                                                          Sum (F) =   0.132 

 Area averaged mean soil loss (F) (In/Hr) =  0.132 

 Minimum soil loss rate ((In/Hr)) =  0.066 

 (for 24 hour storm duration) 

 Soil low loss rate (decimal) =   0.900 

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

 

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

    VALLEY S-Curve 

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

   Unit Hydrograph Data 

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

 Unit time period   Time % of lag   Distribution   Unit Hydrograph 

     (hrs)                           Graph %            (CFS) 

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

     1   0.083         30.110          2.914              0.191 

     2   0.167         60.221         10.702              0.700 

     3   0.250         90.331         18.680              1.222 

     4   0.333        120.441         20.183              1.320 

     5   0.417        150.552         12.756              0.834 

     6   0.500        180.662          7.329              0.479 

     7   0.583        210.772          4.748              0.311 

     8   0.667        240.883          3.703              0.242 

     9   0.750        270.993          2.990              0.196 

    10   0.833        301.103          2.485              0.163 

    11   0.917        331.214          1.979              0.129 

    12   1.000        361.324          1.773              0.116 

    13   1.083        391.434          1.419              0.093 

    14   1.167        421.545          1.232              0.081 

    15   1.250        451.655          0.978              0.064 

    16   1.333        481.765          0.930              0.061 

    17   1.417        511.876          0.885              0.058 

    18   1.500        541.986          0.707              0.046 

    19   1.583        572.096          0.630              0.041 

    20   1.667        602.206          0.546              0.036 

    21   1.750        632.317          0.473              0.031 

    22   1.833        662.427          0.411              0.027 

    23   1.917        692.537          0.322              0.021 

    24   2.000        722.648          0.301              0.020 

    25   2.083        752.758          0.301              0.020 

    26   2.167        782.868          0.301              0.020 

    27   2.250        812.979          0.322              0.021 

                               Sum = 100.000   Sum=       6.541 

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

 

 

  Unit Time   Pattern   Storm Rain     Loss rate(In./Hr)     Effective 

       (Hr.)  Percent   (In/Hr)         Max   |   Low        (In/Hr) 

   1   0.08     1.30      0.296         0.132      ---          0.16 

   2   0.17     1.30      0.296         0.132      ---          0.16 

   3   0.25     1.10      0.251         0.132      ---          0.12 

   4   0.33     1.50      0.342         0.132      ---          0.21 

   5   0.42     1.50      0.342         0.132      ---          0.21 

   6   0.50     1.80      0.410         0.132      ---          0.28 

   7   0.58     1.50      0.342         0.132      ---          0.21 

   8   0.67     1.80      0.410         0.132      ---          0.28 



   9   0.75     1.80      0.410         0.132      ---          0.28 

  10   0.83     1.50      0.342         0.132      ---          0.21 

  11   0.92     1.60      0.365         0.132      ---          0.23 

  12   1.00     1.80      0.410         0.132      ---          0.28 

  13   1.08     2.20      0.502         0.132      ---          0.37 

  14   1.17     2.20      0.502         0.132      ---          0.37 

  15   1.25     2.20      0.502         0.132      ---          0.37 

  16   1.33     2.00      0.456         0.132      ---          0.32 

  17   1.42     2.60      0.593         0.132      ---          0.46 

  18   1.50     2.70      0.616         0.132      ---          0.48 

  19   1.58     2.40      0.547         0.132      ---          0.41 

  20   1.67     2.70      0.616         0.132      ---          0.48 

  21   1.75     3.30      0.752         0.132      ---          0.62 

  22   1.83     3.10      0.707         0.132      ---          0.57 

  23   1.92     2.90      0.661         0.132      ---          0.53 

  24   2.00     3.00      0.684         0.132      ---          0.55 

  25   2.08     3.10      0.707         0.132      ---          0.57 

  26   2.17     4.20      0.958         0.132      ---          0.83 

  27   2.25     5.00      1.140         0.132      ---          1.01 

  28   2.33     3.50      0.798         0.132      ---          0.67 

  29   2.42     6.80      1.550         0.132      ---          1.42 

  30   2.50     7.30      1.664         0.132      ---          1.53 

  31   2.58     8.20      1.870         0.132      ---          1.74 

  32   2.67     5.90      1.345         0.132      ---          1.21 

  33   2.75     2.00      0.456         0.132      ---          0.32 

  34   2.83     1.80      0.410         0.132      ---          0.28 

  35   2.92     1.80      0.410         0.132      ---          0.28 

  36   3.00     0.60      0.137         0.132      ---          0.00 

     Sum =     100.0                                   Sum =    18.0 

 Flood volume = Effective rainfall      1.50(In) 

  times area       6.5(Ac.)/[(In)/(Ft.)] =       0.8(Ac.Ft) 

 Total soil loss =      0.40(In) 

 Total soil loss =     0.215(Ac.Ft) 

 Total rainfall =      1.90(In) 

 Flood volume =       35411.2 Cubic Feet 

 Total soil loss =        9349.0 Cubic Feet 

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

  Peak flow rate of this hydrograph =      7.678(CFS) 

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

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

                     3 - H O U R    S T O R M 

                R u n o f f      H y d r o g r a p h 

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

             Hydrograph in   5   Minute intervals ((CFS)) 

 

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

  Time(h+m) Volume Ac.Ft   Q(CFS)  0        2.5       5.0       7.5      10.0 

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

    0+ 5       0.0002      0.03  Q         |         |         |         |  

    0+10       0.0012      0.15  Q         |         |         |         |  

    0+15       0.0036      0.34  VQ        |         |         |         |  

    0+20       0.0073      0.54  V Q       |         |         |         |  

    0+25       0.0120      0.69  V Q       |         |         |         |  

    0+30       0.0177      0.83  V  Q      |         |         |         |  

    0+35       0.0246      1.00  |V Q      |         |         |         |  

    0+40       0.0324      1.14  |V  Q     |         |         |         |  

    0+45       0.0411      1.26  | V  Q    |         |         |         |  

    0+50       0.0503      1.34  | V  Q    |         |         |         |  

    0+55       0.0599      1.39  | V  Q    |         |         |         |  

    1+ 0       0.0696      1.41  |  V Q    |         |         |         |  

    1+ 5       0.0796      1.45  |  V Q    |         |         |         |  

    1+10       0.0904      1.58  |   V Q   |         |         |         |  

    1+15       0.1026      1.77  |    V Q  |         |         |         |  



    1+20       0.1159      1.93  |    V Q  |         |         |         |  

    1+25       0.1300      2.04  |     V Q |         |         |         |  

    1+30       0.1448      2.15  |      VQ |         |         |         |  

    1+35       0.1608      2.31  |      V Q|         |         |         |  

    1+40       0.1779      2.49  |       VQ|         |         |         |  

    1+45       0.1960      2.63  |        VQ         |         |         |  

    1+50       0.2154      2.81  |         VQ        |         |         |  

    1+55       0.2363      3.04  |         |VQ       |         |         |  

    2+ 0       0.2585      3.21  |         | Q       |         |         |  

    2+ 5       0.2811      3.28  |         |  Q      |         |         |  

    2+10       0.3044      3.38  |         |  QV     |         |         |  

    2+15       0.3296      3.67  |         |   Q V   |         |         |  

    2+20       0.3579      4.11  |         |     QV  |         |         |  

    2+25       0.3897      4.62  |         |       QV|         |         |  

    2+30       0.4258      5.24  |         |         Q         |         |  

    2+35       0.4680      6.13  |         |         |  VQ     |         |  

    2+40       0.5176      7.21  |         |         |    V  Q |         |  

    2+45       0.5705      7.68  |         |         |       V Q         |  

    2+50       0.6197      7.14  |         |         |       Q V         |  

    2+55       0.6596      5.79  |         |         |  Q      | V       |  

    3+ 0       0.6899      4.40  |         |      Q  |         |  V      |  

    3+ 5       0.7133      3.40  |         |  Q      |         |    V    |  

    3+10       0.7315      2.64  |         Q         |         |    V    |  

    3+15       0.7453      2.01  |       Q |         |         |     V   |  

    3+20       0.7562      1.58  |     Q   |         |         |      V  |  

    3+25       0.7651      1.29  |    Q    |         |         |      V  |  

    3+30       0.7726      1.09  |   Q     |         |         |       V |  

    3+35       0.7790      0.92  |  Q      |         |         |       V |  

    3+40       0.7844      0.78  |  Q      |         |         |       V |  

    3+45       0.7890      0.67  | Q       |         |         |       V |  

    3+50       0.7930      0.58  | Q       |         |         |        V|  

    3+55       0.7965      0.51  | Q       |         |         |        V|  

    4+ 0       0.7995      0.43  |Q        |         |         |        V|  

    4+ 5       0.8020      0.37  |Q        |         |         |        V|  

    4+10       0.8042      0.32  |Q        |         |         |        V|  

    4+15       0.8061      0.27  |Q        |         |         |        V|  

    4+20       0.8077      0.23  Q         |         |         |        V|  

    4+25       0.8090      0.19  Q         |         |         |        V|  

    4+30       0.8101      0.16  Q         |         |         |        V|  

    4+35       0.8111      0.14  Q         |         |         |        V|  

    4+40       0.8119      0.11  Q         |         |         |        V|  

    4+45       0.8124      0.08  Q         |         |         |        V|  

    4+50       0.8127      0.04  Q         |         |         |        V|  

    4+55       0.8128      0.02  Q         |         |         |        V|  

    5+ 0       0.8129      0.01  Q         |         |         |        V|  

    5+ 5       0.8129      0.01  Q         |         |         |        V|  

    5+10       0.8129      0.00  Q         |         |         |         V  

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

 

 Riverside County Synthetic Unit Hydrology Method 

 RCFC & WCD Manual date - April 1978 

 

 

 Program License Serial Number 6145 

 

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

  English (in-lb) Input Units Used 

  English Rainfall Data (Inches) Input Values Used 

 

  English Units used in output format 

 

 

 

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

 Rockefeller - Patterson Commerce Center 

 Unit Hydrograph for 6 Hour 100 Year Storm Event - Existing Condition 

 2995q100uhe 

 cb 

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

 Drainage Area =       6.49(Ac.)  =      0.010 Sq. Mi. 

 Drainage Area for Depth-Area Areal Adjustment =    6.49(Ac.)  =  0.010 Sq. Mi. 

 USER Entry of lag time in hours 

 Lag time =    0.277 Hr. 

 Lag time =    16.61 Min. 

 25% of lag time =     4.15 Min. 

 40% of lag time =     6.64 Min. 

 Unit time =     5.00 Min. 

 Duration of storm = 6 Hour(s) 

 User Entered Base Flow =     0.00(CFS) 

 

 2 YEAR Area rainfall data: 

 

 

 Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2] 

         6.49         1.05          6.81 

 

 100 YEAR Area rainfall data: 

 

 

 Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2] 

         6.49         2.50         16.23 

 

 STORM EVENT (YEAR) =  100.00 

 Area Averaged 2-Year Rainfall =    1.050(In) 

 Area Averaged 100-Year Rainfall =    2.500(In) 

 

 Point rain (area averaged) =    2.500(In) 

 Areal adjustment factor =  100.00 % 

 Adjusted average point rain =    2.500(In) 

 

 Sub-Area Data: 

 Area(Ac.)         Runoff Index   Impervious % 



      6.490           78.00         0.000 

  Total Area Entered =      6.49(Ac.) 

 

 

 RI    RI   Infil. Rate Impervious   Adj. Infil. Rate  Area%     F 

 AMC2 AMC-3     (In/Hr)    (Dec.%)     (In/Hr)      (Dec.)    (In/Hr) 

 78.0  89.8      0.132     0.000        0.132       1.000      0.132 

                                                          Sum (F) =   0.132 

 Area averaged mean soil loss (F) (In/Hr) =  0.132 

 Minimum soil loss rate ((In/Hr)) =  0.066 

 (for 24 hour storm duration) 

 Soil low loss rate (decimal) =   0.900 

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

 

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

    VALLEY S-Curve 

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

   Unit Hydrograph Data 

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

 Unit time period   Time % of lag   Distribution   Unit Hydrograph 

     (hrs)                           Graph %            (CFS) 

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

     1   0.083         30.110          2.914              0.191 

     2   0.167         60.221         10.702              0.700 

     3   0.250         90.331         18.680              1.222 

     4   0.333        120.441         20.183              1.320 

     5   0.417        150.552         12.756              0.834 

     6   0.500        180.662          7.329              0.479 

     7   0.583        210.772          4.748              0.311 

     8   0.667        240.883          3.703              0.242 

     9   0.750        270.993          2.990              0.196 

    10   0.833        301.103          2.485              0.163 

    11   0.917        331.214          1.979              0.129 

    12   1.000        361.324          1.773              0.116 

    13   1.083        391.434          1.419              0.093 

    14   1.167        421.545          1.232              0.081 

    15   1.250        451.655          0.978              0.064 

    16   1.333        481.765          0.930              0.061 

    17   1.417        511.876          0.885              0.058 

    18   1.500        541.986          0.707              0.046 

    19   1.583        572.096          0.630              0.041 

    20   1.667        602.206          0.546              0.036 

    21   1.750        632.317          0.473              0.031 

    22   1.833        662.427          0.411              0.027 

    23   1.917        692.537          0.322              0.021 

    24   2.000        722.648          0.301              0.020 

    25   2.083        752.758          0.301              0.020 

    26   2.167        782.868          0.301              0.020 

    27   2.250        812.979          0.322              0.021 

                               Sum = 100.000   Sum=       6.541 

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

 

 

  Unit Time   Pattern   Storm Rain     Loss rate(In./Hr)     Effective 

       (Hr.)  Percent   (In/Hr)         Max   |   Low        (In/Hr) 

   1   0.08     0.50      0.150         0.132      ---          0.02 

   2   0.17     0.60      0.180         0.132      ---          0.05 

   3   0.25     0.60      0.180         0.132      ---          0.05 

   4   0.33     0.60      0.180         0.132      ---          0.05 

   5   0.42     0.60      0.180         0.132      ---          0.05 

   6   0.50     0.70      0.210         0.132      ---          0.08 

   7   0.58     0.70      0.210         0.132      ---          0.08 

   8   0.67     0.70      0.210         0.132      ---          0.08 



   9   0.75     0.70      0.210         0.132      ---          0.08 

  10   0.83     0.70      0.210         0.132      ---          0.08 

  11   0.92     0.70      0.210         0.132      ---          0.08 

  12   1.00     0.80      0.240         0.132      ---          0.11 

  13   1.08     0.80      0.240         0.132      ---          0.11 

  14   1.17     0.80      0.240         0.132      ---          0.11 

  15   1.25     0.80      0.240         0.132      ---          0.11 

  16   1.33     0.80      0.240         0.132      ---          0.11 

  17   1.42     0.80      0.240         0.132      ---          0.11 

  18   1.50     0.80      0.240         0.132      ---          0.11 

  19   1.58     0.80      0.240         0.132      ---          0.11 

  20   1.67     0.80      0.240         0.132      ---          0.11 

  21   1.75     0.80      0.240         0.132      ---          0.11 

  22   1.83     0.80      0.240         0.132      ---          0.11 

  23   1.92     0.80      0.240         0.132      ---          0.11 

  24   2.00     0.90      0.270         0.132      ---          0.14 

  25   2.08     0.80      0.240         0.132      ---          0.11 

  26   2.17     0.90      0.270         0.132      ---          0.14 

  27   2.25     0.90      0.270         0.132      ---          0.14 

  28   2.33     0.90      0.270         0.132      ---          0.14 

  29   2.42     0.90      0.270         0.132      ---          0.14 

  30   2.50     0.90      0.270         0.132      ---          0.14 

  31   2.58     0.90      0.270         0.132      ---          0.14 

  32   2.67     0.90      0.270         0.132      ---          0.14 

  33   2.75     1.00      0.300         0.132      ---          0.17 

  34   2.83     1.00      0.300         0.132      ---          0.17 

  35   2.92     1.00      0.300         0.132      ---          0.17 

  36   3.00     1.00      0.300         0.132      ---          0.17 

  37   3.08     1.00      0.300         0.132      ---          0.17 

  38   3.17     1.10      0.330         0.132      ---          0.20 

  39   3.25     1.10      0.330         0.132      ---          0.20 

  40   3.33     1.10      0.330         0.132      ---          0.20 

  41   3.42     1.20      0.360         0.132      ---          0.23 

  42   3.50     1.30      0.390         0.132      ---          0.26 

  43   3.58     1.40      0.420         0.132      ---          0.29 

  44   3.67     1.40      0.420         0.132      ---          0.29 

  45   3.75     1.50      0.450         0.132      ---          0.32 

  46   3.83     1.50      0.450         0.132      ---          0.32 

  47   3.92     1.60      0.480         0.132      ---          0.35 

  48   4.00     1.60      0.480         0.132      ---          0.35 

  49   4.08     1.70      0.510         0.132      ---          0.38 

  50   4.17     1.80      0.540         0.132      ---          0.41 

  51   4.25     1.90      0.570         0.132      ---          0.44 

  52   4.33     2.00      0.600         0.132      ---          0.47 

  53   4.42     2.10      0.630         0.132      ---          0.50 

  54   4.50     2.10      0.630         0.132      ---          0.50 

  55   4.58     2.20      0.660         0.132      ---          0.53 

  56   4.67     2.30      0.690         0.132      ---          0.56 

  57   4.75     2.40      0.720         0.132      ---          0.59 

  58   4.83     2.40      0.720         0.132      ---          0.59 

  59   4.92     2.50      0.750         0.132      ---          0.62 

  60   5.00     2.60      0.780         0.132      ---          0.65 

  61   5.08     3.10      0.930         0.132      ---          0.80 

  62   5.17     3.60      1.080         0.132      ---          0.95 

  63   5.25     3.90      1.170         0.132      ---          1.04 

  64   5.33     4.20      1.260         0.132      ---          1.13 

  65   5.42     4.70      1.410         0.132      ---          1.28 

  66   5.50     5.60      1.680         0.132      ---          1.55 

  67   5.58     1.90      0.570         0.132      ---          0.44 

  68   5.67     0.90      0.270         0.132      ---          0.14 

  69   5.75     0.60      0.180         0.132      ---          0.05 

  70   5.83     0.50      0.150         0.132      ---          0.02 

  71   5.92     0.30      0.090         0.132     0.081         0.01 



  72   6.00     0.20      0.060         0.132     0.054         0.01 

     Sum =     100.0                                   Sum =    20.6 

 Flood volume = Effective rainfall      1.72(In) 

  times area       6.5(Ac.)/[(In)/(Ft.)] =       0.9(Ac.Ft) 

 Total soil loss =      0.78(In) 

 Total soil loss =     0.423(Ac.Ft) 

 Total rainfall =      2.50(In) 

 Flood volume =       40451.7 Cubic Feet 

 Total soil loss =       18443.7 Cubic Feet 

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

  Peak flow rate of this hydrograph =      6.570(CFS) 

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

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

                     6 - H O U R    S T O R M 

                R u n o f f      H y d r o g r a p h 

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

             Hydrograph in   5   Minute intervals ((CFS)) 

 

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

  Time(h+m) Volume Ac.Ft   Q(CFS)  0        2.5       5.0       7.5      10.0 

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

    0+ 5       0.0000      0.00  Q         |         |         |         |  

    0+10       0.0002      0.02  Q         |         |         |         |  

    0+15       0.0006      0.06  Q         |         |         |         |  

    0+20       0.0015      0.12  Q         |         |         |         |  

    0+25       0.0027      0.18  Q         |         |         |         |  

    0+30       0.0042      0.22  Q         |         |         |         |  

    0+35       0.0060      0.26  VQ        |         |         |         |  

    0+40       0.0081      0.31  VQ        |         |         |         |  

    0+45       0.0106      0.36  VQ        |         |         |         |  

    0+50       0.0133      0.39  VQ        |         |         |         |  

    0+55       0.0162      0.41  VQ        |         |         |         |  

    1+ 0       0.0192      0.44  VQ        |         |         |         |  

    1+ 5       0.0224      0.47  VQ        |         |         |         |  

    1+10       0.0259      0.52  |VQ       |         |         |         |  

    1+15       0.0298      0.56  |VQ       |         |         |         |  

    1+20       0.0339      0.60  |VQ       |         |         |         |  

    1+25       0.0382      0.62  |VQ       |         |         |         |  

    1+30       0.0425      0.63  |VQ       |         |         |         |  

    1+35       0.0470      0.64  | Q       |         |         |         |  

    1+40       0.0514      0.65  | Q       |         |         |         |  

    1+45       0.0560      0.66  | Q       |         |         |         |  

    1+50       0.0606      0.67  | Q       |         |         |         |  

    1+55       0.0652      0.67  | Q       |         |         |         |  

    2+ 0       0.0700      0.68  | QV      |         |         |         |  

    2+ 5       0.0748      0.70  | QV      |         |         |         |  

    2+10       0.0798      0.73  | QV      |         |         |         |  

    2+15       0.0851      0.76  |  Q      |         |         |         |  

    2+20       0.0904      0.78  |  Q      |         |         |         |  

    2+25       0.0960      0.81  |  QV     |         |         |         |  

    2+30       0.1018      0.84  |  QV     |         |         |         |  

    2+35       0.1077      0.85  |  QV     |         |         |         |  

    2+40       0.1136      0.86  |  QV     |         |         |         |  

    2+45       0.1196      0.87  |  Q V    |         |         |         |  

    2+50       0.1258      0.90  |  Q V    |         |         |         |  

    2+55       0.1322      0.94  |  Q V    |         |         |         |  

    3+ 0       0.1390      0.98  |  Q V    |         |         |         |  

    3+ 5       0.1460      1.01  |   Q V   |         |         |         |  

    3+10       0.1531      1.03  |   Q V   |         |         |         |  

    3+15       0.1604      1.07  |   Q V   |         |         |         |  

    3+20       0.1681      1.11  |   Q  V  |         |         |         |  

    3+25       0.1761      1.17  |   Q  V  |         |         |         |  

    3+30       0.1846      1.22  |   Q  V  |         |         |         |  



    3+35       0.1936      1.31  |    Q  V |         |         |         |  

    3+40       0.2033      1.42  |    Q  V |         |         |         |  

    3+45       0.2139      1.54  |     Q  V|         |         |         |  

    3+50       0.2253      1.65  |     Q  V|         |         |         |  

    3+55       0.2373      1.74  |     Q   V         |         |         |  

    4+ 0       0.2500      1.84  |      Q  V         |         |         |  

    4+ 5       0.2633      1.94  |      Q  |V        |         |         |  

    4+10       0.2774      2.04  |       Q |V        |         |         |  

    4+15       0.2922      2.16  |       Q | V       |         |         |  

    4+20       0.3081      2.30  |        Q|  V      |         |         |  

    4+25       0.3250      2.45  |        Q|  V      |         |         |  

    4+30       0.3430      2.61  |         Q   V     |         |         |  

    4+35       0.3620      2.76  |         |Q   V    |         |         |  

    4+40       0.3820      2.90  |         |Q    V   |         |         |  

    4+45       0.4029      3.04  |         | Q    V  |         |         |  

    4+50       0.4249      3.19  |         | Q     V |         |         |  

    4+55       0.4479      3.34  |         |  Q     V|         |         |  

    5+ 0       0.4719      3.48  |         |  Q      V         |         |  

    5+ 5       0.4970      3.65  |         |   Q     |V        |         |  

    5+10       0.5240      3.91  |         |    Q    | V       |         |  

    5+15       0.5537      4.32  |         |      Q  |  V      |         |  

    5+20       0.5872      4.86  |         |        Q|    V    |         |  

    5+25       0.6247      5.44  |         |         |Q    V   |         |  

    5+30       0.6664      6.06  |         |         |   Q   V |         |  

    5+35       0.7117      6.57  |         |         |     Q   V         |  

    5+40       0.7564      6.49  |         |         |    Q    | V       |  

    5+45       0.7946      5.55  |         |         | Q       |   V     |  

    5+50       0.8227      4.07  |         |     Q   |         |    V    |  

    5+55       0.8426      2.89  |         |Q        |         |     V   |  

    6+ 0       0.8574      2.15  |       Q |         |         |     V   |  

    6+ 5       0.8692      1.70  |     Q   |         |         |      V  |  

    6+10       0.8787      1.39  |    Q    |         |         |      V  |  

    6+15       0.8866      1.15  |   Q     |         |         |       V |  

    6+20       0.8932      0.96  |  Q      |         |         |       V |  

    6+25       0.8989      0.82  |  Q      |         |         |       V |  

    6+30       0.9036      0.69  | Q       |         |         |       V |  

    6+35       0.9077      0.59  | Q       |         |         |        V|  

    6+40       0.9112      0.51  | Q       |         |         |        V|  

    6+45       0.9143      0.45  |Q        |         |         |        V|  

    6+50       0.9170      0.39  |Q        |         |         |        V|  

    6+55       0.9192      0.33  |Q        |         |         |        V|  

    7+ 0       0.9211      0.28  |Q        |         |         |        V|  

    7+ 5       0.9228      0.24  Q         |         |         |        V|  

    7+10       0.9241      0.20  Q         |         |         |        V|  

    7+15       0.9253      0.17  Q         |         |         |        V|  

    7+20       0.9263      0.14  Q         |         |         |        V|  

    7+25       0.9271      0.12  Q         |         |         |        V|  

    7+30       0.9277      0.09  Q         |         |         |        V|  

    7+35       0.9282      0.07  Q         |         |         |        V|  

    7+40       0.9285      0.05  Q         |         |         |        V|  

    7+45       0.9286      0.01  Q         |         |         |        V|  

    7+50       0.9286      0.00  Q         |         |         |        V|  

    7+55       0.9286      0.00  Q         |         |         |        V|  

    8+ 0       0.9286      0.00  Q         |         |         |        V|  

    8+ 5       0.9286      0.00  Q         |         |         |        V|  

    8+10       0.9286      0.00  Q         |         |         |         V  

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

 

 Riverside County Synthetic Unit Hydrology Method 

 RCFC & WCD Manual date - April 1978 

 

 

 Program License Serial Number 6145 

 

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

  English (in-lb) Input Units Used 

  English Rainfall Data (Inches) Input Values Used 

 

  English Units used in output format 

 

 

 

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

 Rockefeller - Patterson Commerce Center 

 Unit Hydrograph for 24 Hour 100 Year Storm Event - Existing Condition 

 2995q100uhe 

 cb 

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

 Drainage Area =       6.49(Ac.)  =      0.010 Sq. Mi. 

 Drainage Area for Depth-Area Areal Adjustment =    6.49(Ac.)  =  0.010 Sq. Mi. 

 USER Entry of lag time in hours 

 Lag time =    0.277 Hr. 

 Lag time =    16.61 Min. 

 25% of lag time =     4.15 Min. 

 40% of lag time =     6.64 Min. 

 Unit time =     5.00 Min. 

 Duration of storm = 24 Hour(s) 

 User Entered Base Flow =     0.00(CFS) 

 

 2 YEAR Area rainfall data: 

 

 

 Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2] 

         6.49         1.77         11.49 

 

 100 YEAR Area rainfall data: 

 

 

 Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2] 

         6.49         4.50         29.21 

 

 STORM EVENT (YEAR) =  100.00 

 Area Averaged 2-Year Rainfall =    1.770(In) 

 Area Averaged 100-Year Rainfall =    4.500(In) 

 

 Point rain (area averaged) =    4.500(In) 

 Areal adjustment factor =  100.00 % 

 Adjusted average point rain =    4.500(In) 

 

 Sub-Area Data: 

 Area(Ac.)         Runoff Index   Impervious % 



      6.490           78.00         0.000 

  Total Area Entered =      6.49(Ac.) 

 

 

 RI    RI   Infil. Rate Impervious   Adj. Infil. Rate  Area%     F 

 AMC2 AMC-3     (In/Hr)    (Dec.%)     (In/Hr)      (Dec.)    (In/Hr) 

 78.0  89.8      0.132     0.000        0.132       1.000      0.132 

                                                          Sum (F) =   0.132 

 Area averaged mean soil loss (F) (In/Hr) =  0.132 

 Minimum soil loss rate ((In/Hr)) =  0.066 

 (for 24 hour storm duration) 

 Soil low loss rate (decimal) =   0.900 

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

 

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

    VALLEY S-Curve 

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

   Unit Hydrograph Data 

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

 Unit time period   Time % of lag   Distribution   Unit Hydrograph 

     (hrs)                           Graph %            (CFS) 

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

     1   0.083         30.110          2.914              0.191 

     2   0.167         60.221         10.702              0.700 

     3   0.250         90.331         18.680              1.222 

     4   0.333        120.441         20.183              1.320 

     5   0.417        150.552         12.756              0.834 

     6   0.500        180.662          7.329              0.479 

     7   0.583        210.772          4.748              0.311 

     8   0.667        240.883          3.703              0.242 

     9   0.750        270.993          2.990              0.196 

    10   0.833        301.103          2.485              0.163 

    11   0.917        331.214          1.979              0.129 

    12   1.000        361.324          1.773              0.116 

    13   1.083        391.434          1.419              0.093 

    14   1.167        421.545          1.232              0.081 

    15   1.250        451.655          0.978              0.064 

    16   1.333        481.765          0.930              0.061 

    17   1.417        511.876          0.885              0.058 

    18   1.500        541.986          0.707              0.046 

    19   1.583        572.096          0.630              0.041 

    20   1.667        602.206          0.546              0.036 

    21   1.750        632.317          0.473              0.031 

    22   1.833        662.427          0.411              0.027 

    23   1.917        692.537          0.322              0.021 

    24   2.000        722.648          0.301              0.020 

    25   2.083        752.758          0.301              0.020 

    26   2.167        782.868          0.301              0.020 

    27   2.250        812.979          0.322              0.021 

                               Sum = 100.000   Sum=       6.541 

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

 

 

  Unit Time   Pattern   Storm Rain     Loss rate(In./Hr)     Effective 

       (Hr.)  Percent   (In/Hr)         Max   |   Low        (In/Hr) 

   1   0.08     0.07      0.036         0.234     0.032         0.00 

   2   0.17     0.07      0.036         0.234     0.032         0.00 

   3   0.25     0.07      0.036         0.233     0.032         0.00 

   4   0.33     0.10      0.054         0.232     0.049         0.01 

   5   0.42     0.10      0.054         0.231     0.049         0.01 

   6   0.50     0.10      0.054         0.230     0.049         0.01 

   7   0.58     0.10      0.054         0.229     0.049         0.01 

   8   0.67     0.10      0.054         0.228     0.049         0.01 



   9   0.75     0.10      0.054         0.227     0.049         0.01 

  10   0.83     0.13      0.072         0.226     0.065         0.01 

  11   0.92     0.13      0.072         0.226     0.065         0.01 

  12   1.00     0.13      0.072         0.225     0.065         0.01 

  13   1.08     0.10      0.054         0.224     0.049         0.01 

  14   1.17     0.10      0.054         0.223     0.049         0.01 

  15   1.25     0.10      0.054         0.222     0.049         0.01 

  16   1.33     0.10      0.054         0.221     0.049         0.01 

  17   1.42     0.10      0.054         0.220     0.049         0.01 

  18   1.50     0.10      0.054         0.219     0.049         0.01 

  19   1.58     0.10      0.054         0.218     0.049         0.01 

  20   1.67     0.10      0.054         0.218     0.049         0.01 

  21   1.75     0.10      0.054         0.217     0.049         0.01 

  22   1.83     0.13      0.072         0.216     0.065         0.01 

  23   1.92     0.13      0.072         0.215     0.065         0.01 

  24   2.00     0.13      0.072         0.214     0.065         0.01 

  25   2.08     0.13      0.072         0.213     0.065         0.01 

  26   2.17     0.13      0.072         0.212     0.065         0.01 

  27   2.25     0.13      0.072         0.211     0.065         0.01 

  28   2.33     0.13      0.072         0.211     0.065         0.01 

  29   2.42     0.13      0.072         0.210     0.065         0.01 

  30   2.50     0.13      0.072         0.209     0.065         0.01 

  31   2.58     0.17      0.090         0.208     0.081         0.01 

  32   2.67     0.17      0.090         0.207     0.081         0.01 

  33   2.75     0.17      0.090         0.206     0.081         0.01 

  34   2.83     0.17      0.090         0.206     0.081         0.01 

  35   2.92     0.17      0.090         0.205     0.081         0.01 

  36   3.00     0.17      0.090         0.204     0.081         0.01 

  37   3.08     0.17      0.090         0.203     0.081         0.01 

  38   3.17     0.17      0.090         0.202     0.081         0.01 

  39   3.25     0.17      0.090         0.201     0.081         0.01 

  40   3.33     0.17      0.090         0.200     0.081         0.01 

  41   3.42     0.17      0.090         0.200     0.081         0.01 

  42   3.50     0.17      0.090         0.199     0.081         0.01 

  43   3.58     0.17      0.090         0.198     0.081         0.01 

  44   3.67     0.17      0.090         0.197     0.081         0.01 

  45   3.75     0.17      0.090         0.196     0.081         0.01 

  46   3.83     0.20      0.108         0.195     0.097         0.01 

  47   3.92     0.20      0.108         0.195     0.097         0.01 

  48   4.00     0.20      0.108         0.194     0.097         0.01 

  49   4.08     0.20      0.108         0.193     0.097         0.01 

  50   4.17     0.20      0.108         0.192     0.097         0.01 

  51   4.25     0.20      0.108         0.191     0.097         0.01 

  52   4.33     0.23      0.126         0.191     0.113         0.01 

  53   4.42     0.23      0.126         0.190     0.113         0.01 

  54   4.50     0.23      0.126         0.189     0.113         0.01 

  55   4.58     0.23      0.126         0.188     0.113         0.01 

  56   4.67     0.23      0.126         0.187     0.113         0.01 

  57   4.75     0.23      0.126         0.186     0.113         0.01 

  58   4.83     0.27      0.144         0.186     0.130         0.01 

  59   4.92     0.27      0.144         0.185     0.130         0.01 

  60   5.00     0.27      0.144         0.184     0.130         0.01 

  61   5.08     0.20      0.108         0.183     0.097         0.01 

  62   5.17     0.20      0.108         0.182     0.097         0.01 

  63   5.25     0.20      0.108         0.182     0.097         0.01 

  64   5.33     0.23      0.126         0.181     0.113         0.01 

  65   5.42     0.23      0.126         0.180     0.113         0.01 

  66   5.50     0.23      0.126         0.179     0.113         0.01 

  67   5.58     0.27      0.144         0.179     0.130         0.01 

  68   5.67     0.27      0.144         0.178     0.130         0.01 

  69   5.75     0.27      0.144         0.177     0.130         0.01 

  70   5.83     0.27      0.144         0.176     0.130         0.01 

  71   5.92     0.27      0.144         0.175     0.130         0.01 



  72   6.00     0.27      0.144         0.175     0.130         0.01 

  73   6.08     0.30      0.162         0.174     0.146         0.02 

  74   6.17     0.30      0.162         0.173     0.146         0.02 

  75   6.25     0.30      0.162         0.172     0.146         0.02 

  76   6.33     0.30      0.162         0.172     0.146         0.02 

  77   6.42     0.30      0.162         0.171     0.146         0.02 

  78   6.50     0.30      0.162         0.170     0.146         0.02 

  79   6.58     0.33      0.180         0.169      ---          0.01 

  80   6.67     0.33      0.180         0.168      ---          0.01 

  81   6.75     0.33      0.180         0.168      ---          0.01 

  82   6.83     0.33      0.180         0.167      ---          0.01 

  83   6.92     0.33      0.180         0.166      ---          0.01 

  84   7.00     0.33      0.180         0.165      ---          0.01 

  85   7.08     0.33      0.180         0.165      ---          0.02 

  86   7.17     0.33      0.180         0.164      ---          0.02 

  87   7.25     0.33      0.180         0.163      ---          0.02 

  88   7.33     0.37      0.198         0.162      ---          0.04 

  89   7.42     0.37      0.198         0.162      ---          0.04 

  90   7.50     0.37      0.198         0.161      ---          0.04 

  91   7.58     0.40      0.216         0.160      ---          0.06 

  92   7.67     0.40      0.216         0.159      ---          0.06 

  93   7.75     0.40      0.216         0.159      ---          0.06 

  94   7.83     0.43      0.234         0.158      ---          0.08 

  95   7.92     0.43      0.234         0.157      ---          0.08 

  96   8.00     0.43      0.234         0.157      ---          0.08 

  97   8.08     0.50      0.270         0.156      ---          0.11 

  98   8.17     0.50      0.270         0.155      ---          0.11 

  99   8.25     0.50      0.270         0.154      ---          0.12 

 100   8.33     0.50      0.270         0.154      ---          0.12 

 101   8.42     0.50      0.270         0.153      ---          0.12 

 102   8.50     0.50      0.270         0.152      ---          0.12 

 103   8.58     0.53      0.288         0.152      ---          0.14 

 104   8.67     0.53      0.288         0.151      ---          0.14 

 105   8.75     0.53      0.288         0.150      ---          0.14 

 106   8.83     0.57      0.306         0.149      ---          0.16 

 107   8.92     0.57      0.306         0.149      ---          0.16 

 108   9.00     0.57      0.306         0.148      ---          0.16 

 109   9.08     0.63      0.342         0.147      ---          0.19 

 110   9.17     0.63      0.342         0.147      ---          0.20 

 111   9.25     0.63      0.342         0.146      ---          0.20 

 112   9.33     0.67      0.360         0.145      ---          0.21 

 113   9.42     0.67      0.360         0.144      ---          0.22 

 114   9.50     0.67      0.360         0.144      ---          0.22 

 115   9.58     0.70      0.378         0.143      ---          0.23 

 116   9.67     0.70      0.378         0.142      ---          0.24 

 117   9.75     0.70      0.378         0.142      ---          0.24 

 118   9.83     0.73      0.396         0.141      ---          0.25 

 119   9.92     0.73      0.396         0.140      ---          0.26 

 120  10.00     0.73      0.396         0.140      ---          0.26 

 121  10.08     0.50      0.270         0.139      ---          0.13 

 122  10.17     0.50      0.270         0.138      ---          0.13 

 123  10.25     0.50      0.270         0.138      ---          0.13 

 124  10.33     0.50      0.270         0.137      ---          0.13 

 125  10.42     0.50      0.270         0.136      ---          0.13 

 126  10.50     0.50      0.270         0.136      ---          0.13 

 127  10.58     0.67      0.360         0.135      ---          0.22 

 128  10.67     0.67      0.360         0.134      ---          0.23 

 129  10.75     0.67      0.360         0.134      ---          0.23 

 130  10.83     0.67      0.360         0.133      ---          0.23 

 131  10.92     0.67      0.360         0.132      ---          0.23 

 132  11.00     0.67      0.360         0.132      ---          0.23 

 133  11.08     0.63      0.342         0.131      ---          0.21 

 134  11.17     0.63      0.342         0.130      ---          0.21 



 135  11.25     0.63      0.342         0.130      ---          0.21 

 136  11.33     0.63      0.342         0.129      ---          0.21 

 137  11.42     0.63      0.342         0.129      ---          0.21 

 138  11.50     0.63      0.342         0.128      ---          0.21 

 139  11.58     0.57      0.306         0.127      ---          0.18 

 140  11.67     0.57      0.306         0.127      ---          0.18 

 141  11.75     0.57      0.306         0.126      ---          0.18 

 142  11.83     0.60      0.324         0.125      ---          0.20 

 143  11.92     0.60      0.324         0.125      ---          0.20 

 144  12.00     0.60      0.324         0.124      ---          0.20 

 145  12.08     0.83      0.450         0.123      ---          0.33 

 146  12.17     0.83      0.450         0.123      ---          0.33 

 147  12.25     0.83      0.450         0.122      ---          0.33 

 148  12.33     0.87      0.468         0.122      ---          0.35 

 149  12.42     0.87      0.468         0.121      ---          0.35 

 150  12.50     0.87      0.468         0.120      ---          0.35 

 151  12.58     0.93      0.504         0.120      ---          0.38 

 152  12.67     0.93      0.504         0.119      ---          0.38 

 153  12.75     0.93      0.504         0.119      ---          0.39 

 154  12.83     0.97      0.522         0.118      ---          0.40 

 155  12.92     0.97      0.522         0.117      ---          0.40 

 156  13.00     0.97      0.522         0.117      ---          0.41 

 157  13.08     1.13      0.612         0.116      ---          0.50 

 158  13.17     1.13      0.612         0.116      ---          0.50 

 159  13.25     1.13      0.612         0.115      ---          0.50 

 160  13.33     1.13      0.612         0.114      ---          0.50 

 161  13.42     1.13      0.612         0.114      ---          0.50 

 162  13.50     1.13      0.612         0.113      ---          0.50 

 163  13.58     0.77      0.414         0.113      ---          0.30 

 164  13.67     0.77      0.414         0.112      ---          0.30 

 165  13.75     0.77      0.414         0.112      ---          0.30 

 166  13.83     0.77      0.414         0.111      ---          0.30 

 167  13.92     0.77      0.414         0.110      ---          0.30 

 168  14.00     0.77      0.414         0.110      ---          0.30 

 169  14.08     0.90      0.486         0.109      ---          0.38 

 170  14.17     0.90      0.486         0.109      ---          0.38 

 171  14.25     0.90      0.486         0.108      ---          0.38 

 172  14.33     0.87      0.468         0.108      ---          0.36 

 173  14.42     0.87      0.468         0.107      ---          0.36 

 174  14.50     0.87      0.468         0.107      ---          0.36 

 175  14.58     0.87      0.468         0.106      ---          0.36 

 176  14.67     0.87      0.468         0.105      ---          0.36 

 177  14.75     0.87      0.468         0.105      ---          0.36 

 178  14.83     0.83      0.450         0.104      ---          0.35 

 179  14.92     0.83      0.450         0.104      ---          0.35 

 180  15.00     0.83      0.450         0.103      ---          0.35 

 181  15.08     0.80      0.432         0.103      ---          0.33 

 182  15.17     0.80      0.432         0.102      ---          0.33 

 183  15.25     0.80      0.432         0.102      ---          0.33 

 184  15.33     0.77      0.414         0.101      ---          0.31 

 185  15.42     0.77      0.414         0.101      ---          0.31 

 186  15.50     0.77      0.414         0.100      ---          0.31 

 187  15.58     0.63      0.342         0.100      ---          0.24 

 188  15.67     0.63      0.342         0.099      ---          0.24 

 189  15.75     0.63      0.342         0.099      ---          0.24 

 190  15.83     0.63      0.342         0.098      ---          0.24 

 191  15.92     0.63      0.342         0.098      ---          0.24 

 192  16.00     0.63      0.342         0.097      ---          0.24 

 193  16.08     0.13      0.072         0.097     0.065         0.01 

 194  16.17     0.13      0.072         0.096     0.065         0.01 

 195  16.25     0.13      0.072         0.096     0.065         0.01 

 196  16.33     0.13      0.072         0.095     0.065         0.01 

 197  16.42     0.13      0.072         0.095     0.065         0.01 



 198  16.50     0.13      0.072         0.094     0.065         0.01 

 199  16.58     0.10      0.054         0.094     0.049         0.01 

 200  16.67     0.10      0.054         0.093     0.049         0.01 

 201  16.75     0.10      0.054         0.093     0.049         0.01 

 202  16.83     0.10      0.054         0.092     0.049         0.01 

 203  16.92     0.10      0.054         0.092     0.049         0.01 

 204  17.00     0.10      0.054         0.091     0.049         0.01 

 205  17.08     0.17      0.090         0.091     0.081         0.01 

 206  17.17     0.17      0.090         0.090     0.081         0.01 

 207  17.25     0.17      0.090         0.090      ---          0.00 

 208  17.33     0.17      0.090         0.090      ---          0.00 

 209  17.42     0.17      0.090         0.089      ---          0.00 

 210  17.50     0.17      0.090         0.089      ---          0.00 

 211  17.58     0.17      0.090         0.088      ---          0.00 

 212  17.67     0.17      0.090         0.088      ---          0.00 

 213  17.75     0.17      0.090         0.087      ---          0.00 

 214  17.83     0.13      0.072         0.087     0.065         0.01 

 215  17.92     0.13      0.072         0.086     0.065         0.01 

 216  18.00     0.13      0.072         0.086     0.065         0.01 

 217  18.08     0.13      0.072         0.086     0.065         0.01 

 218  18.17     0.13      0.072         0.085     0.065         0.01 

 219  18.25     0.13      0.072         0.085     0.065         0.01 

 220  18.33     0.13      0.072         0.084     0.065         0.01 

 221  18.42     0.13      0.072         0.084     0.065         0.01 

 222  18.50     0.13      0.072         0.084     0.065         0.01 

 223  18.58     0.10      0.054         0.083     0.049         0.01 

 224  18.67     0.10      0.054         0.083     0.049         0.01 

 225  18.75     0.10      0.054         0.082     0.049         0.01 

 226  18.83     0.07      0.036         0.082     0.032         0.00 

 227  18.92     0.07      0.036         0.082     0.032         0.00 

 228  19.00     0.07      0.036         0.081     0.032         0.00 

 229  19.08     0.10      0.054         0.081     0.049         0.01 

 230  19.17     0.10      0.054         0.080     0.049         0.01 

 231  19.25     0.10      0.054         0.080     0.049         0.01 

 232  19.33     0.13      0.072         0.080     0.065         0.01 

 233  19.42     0.13      0.072         0.079     0.065         0.01 

 234  19.50     0.13      0.072         0.079     0.065         0.01 

 235  19.58     0.10      0.054         0.079     0.049         0.01 

 236  19.67     0.10      0.054         0.078     0.049         0.01 

 237  19.75     0.10      0.054         0.078     0.049         0.01 

 238  19.83     0.07      0.036         0.078     0.032         0.00 

 239  19.92     0.07      0.036         0.077     0.032         0.00 

 240  20.00     0.07      0.036         0.077     0.032         0.00 

 241  20.08     0.10      0.054         0.076     0.049         0.01 

 242  20.17     0.10      0.054         0.076     0.049         0.01 

 243  20.25     0.10      0.054         0.076     0.049         0.01 

 244  20.33     0.10      0.054         0.075     0.049         0.01 

 245  20.42     0.10      0.054         0.075     0.049         0.01 

 246  20.50     0.10      0.054         0.075     0.049         0.01 

 247  20.58     0.10      0.054         0.075     0.049         0.01 

 248  20.67     0.10      0.054         0.074     0.049         0.01 

 249  20.75     0.10      0.054         0.074     0.049         0.01 

 250  20.83     0.07      0.036         0.074     0.032         0.00 

 251  20.92     0.07      0.036         0.073     0.032         0.00 

 252  21.00     0.07      0.036         0.073     0.032         0.00 

 253  21.08     0.10      0.054         0.073     0.049         0.01 

 254  21.17     0.10      0.054         0.072     0.049         0.01 

 255  21.25     0.10      0.054         0.072     0.049         0.01 

 256  21.33     0.07      0.036         0.072     0.032         0.00 

 257  21.42     0.07      0.036         0.072     0.032         0.00 

 258  21.50     0.07      0.036         0.071     0.032         0.00 

 259  21.58     0.10      0.054         0.071     0.049         0.01 

 260  21.67     0.10      0.054         0.071     0.049         0.01 



 261  21.75     0.10      0.054         0.071     0.049         0.01 

 262  21.83     0.07      0.036         0.070     0.032         0.00 

 263  21.92     0.07      0.036         0.070     0.032         0.00 

 264  22.00     0.07      0.036         0.070     0.032         0.00 

 265  22.08     0.10      0.054         0.070     0.049         0.01 

 266  22.17     0.10      0.054         0.069     0.049         0.01 

 267  22.25     0.10      0.054         0.069     0.049         0.01 

 268  22.33     0.07      0.036         0.069     0.032         0.00 

 269  22.42     0.07      0.036         0.069     0.032         0.00 

 270  22.50     0.07      0.036         0.069     0.032         0.00 

 271  22.58     0.07      0.036         0.068     0.032         0.00 

 272  22.67     0.07      0.036         0.068     0.032         0.00 

 273  22.75     0.07      0.036         0.068     0.032         0.00 

 274  22.83     0.07      0.036         0.068     0.032         0.00 

 275  22.92     0.07      0.036         0.068     0.032         0.00 

 276  23.00     0.07      0.036         0.067     0.032         0.00 

 277  23.08     0.07      0.036         0.067     0.032         0.00 

 278  23.17     0.07      0.036         0.067     0.032         0.00 

 279  23.25     0.07      0.036         0.067     0.032         0.00 

 280  23.33     0.07      0.036         0.067     0.032         0.00 

 281  23.42     0.07      0.036         0.067     0.032         0.00 

 282  23.50     0.07      0.036         0.067     0.032         0.00 

 283  23.58     0.07      0.036         0.067     0.032         0.00 

 284  23.67     0.07      0.036         0.066     0.032         0.00 

 285  23.75     0.07      0.036         0.066     0.032         0.00 

 286  23.83     0.07      0.036         0.066     0.032         0.00 

 287  23.92     0.07      0.036         0.066     0.032         0.00 

 288  24.00     0.07      0.036         0.066     0.032         0.00 

     Sum =     100.0                                   Sum =    27.6 

 Flood volume = Effective rainfall      2.30(In) 

  times area       6.5(Ac.)/[(In)/(Ft.)] =       1.2(Ac.Ft) 

 Total soil loss =      2.20(In) 

 Total soil loss =     1.189(Ac.Ft) 

 Total rainfall =      4.50(In) 

 Flood volume =       54228.6 Cubic Feet 

 Total soil loss =       51784.2 Cubic Feet 

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

  Peak flow rate of this hydrograph =      3.010(CFS) 

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

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

                     24 - H O U R    S T O R M 

                R u n o f f      H y d r o g r a p h 

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

             Hydrograph in   5   Minute intervals ((CFS)) 

 

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

  Time(h+m) Volume Ac.Ft   Q(CFS)  0        2.5       5.0       7.5      10.0 

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

    0+ 5       0.0000      0.00  Q         |         |         |         |  

    0+10       0.0000      0.00  Q         |         |         |         |  

    0+15       0.0001      0.01  Q         |         |         |         |  

    0+20       0.0002      0.01  Q         |         |         |         |  

    0+25       0.0003      0.02  Q         |         |         |         |  

    0+30       0.0004      0.02  Q         |         |         |         |  

    0+35       0.0006      0.02  Q         |         |         |         |  

    0+40       0.0008      0.03  Q         |         |         |         |  

    0+45       0.0010      0.03  Q         |         |         |         |  

    0+50       0.0012      0.03  Q         |         |         |         |  

    0+55       0.0014      0.03  Q         |         |         |         |  

    1+ 0       0.0016      0.03  Q         |         |         |         |  

    1+ 5       0.0019      0.04  Q         |         |         |         |  

    1+10       0.0022      0.04  Q         |         |         |         |  

    1+15       0.0024      0.04  Q         |         |         |         |  



    1+20       0.0027      0.04  Q         |         |         |         |  

    1+25       0.0029      0.04  Q         |         |         |         |  

    1+30       0.0032      0.04  Q         |         |         |         |  

    1+35       0.0034      0.04  Q         |         |         |         |  

    1+40       0.0036      0.04  Q         |         |         |         |  

    1+45       0.0039      0.04  Q         |         |         |         |  

    1+50       0.0041      0.04  Q         |         |         |         |  

    1+55       0.0044      0.04  Q         |         |         |         |  

    2+ 0       0.0047      0.04  Q         |         |         |         |  

    2+ 5       0.0049      0.04  Q         |         |         |         |  

    2+10       0.0052      0.04  Q         |         |         |         |  

    2+15       0.0055      0.04  Q         |         |         |         |  

    2+20       0.0058      0.04  Q         |         |         |         |  

    2+25       0.0062      0.05  Q         |         |         |         |  

    2+30       0.0065      0.05  Q         |         |         |         |  

    2+35       0.0068      0.05  Q         |         |         |         |  

    2+40       0.0071      0.05  Q         |         |         |         |  

    2+45       0.0075      0.05  Q         |         |         |         |  

    2+50       0.0078      0.05  Q         |         |         |         |  

    2+55       0.0082      0.05  Q         |         |         |         |  

    3+ 0       0.0086      0.06  Q         |         |         |         |  

    3+ 5       0.0090      0.06  Q         |         |         |         |  

    3+10       0.0093      0.06  Q         |         |         |         |  

    3+15       0.0097      0.06  Q         |         |         |         |  

    3+20       0.0101      0.06  Q         |         |         |         |  

    3+25       0.0105      0.06  Q         |         |         |         |  

    3+30       0.0109      0.06  Q         |         |         |         |  

    3+35       0.0113      0.06  Q         |         |         |         |  

    3+40       0.0117      0.06  Q         |         |         |         |  

    3+45       0.0121      0.06  Q         |         |         |         |  

    3+50       0.0125      0.06  Q         |         |         |         |  

    3+55       0.0129      0.06  Q         |         |         |         |  

    4+ 0       0.0134      0.06  Q         |         |         |         |  

    4+ 5       0.0138      0.06  Q         |         |         |         |  

    4+10       0.0143      0.07  Q         |         |         |         |  

    4+15       0.0147      0.07  Q         |         |         |         |  

    4+20       0.0152      0.07  Q         |         |         |         |  

    4+25       0.0157      0.07  Q         |         |         |         |  

    4+30       0.0162      0.07  Q         |         |         |         |  

    4+35       0.0167      0.08  Q         |         |         |         |  

    4+40       0.0172      0.08  Q         |         |         |         |  

    4+45       0.0178      0.08  Q         |         |         |         |  

    4+50       0.0183      0.08  Q         |         |         |         |  

    4+55       0.0189      0.08  Q         |         |         |         |  

    5+ 0       0.0194      0.08  Q         |         |         |         |  

    5+ 5       0.0200      0.09  Q         |         |         |         |  

    5+10       0.0206      0.09  Q         |         |         |         |  

    5+15       0.0212      0.08  Q         |         |         |         |  

    5+20       0.0217      0.08  Q         |         |         |         |  

    5+25       0.0222      0.08  Q         |         |         |         |  

    5+30       0.0228      0.08  Q         |         |         |         |  

    5+35       0.0233      0.08  Q         |         |         |         |  

    5+40       0.0239      0.08  Q         |         |         |         |  

    5+45       0.0245      0.09  Q         |         |         |         |  

    5+50       0.0251      0.09  Q         |         |         |         |  

    5+55       0.0257      0.09  Q         |         |         |         |  

    6+ 0       0.0263      0.09  Q         |         |         |         |  

    6+ 5       0.0270      0.09  Q         |         |         |         |  

    6+10       0.0276      0.09  Q         |         |         |         |  

    6+15       0.0283      0.10  Q         |         |         |         |  

    6+20       0.0289      0.10  Q         |         |         |         |  

    6+25       0.0296      0.10  Q         |         |         |         |  

    6+30       0.0303      0.10  Q         |         |         |         |  



    6+35       0.0310      0.10  Q         |         |         |         |  

    6+40       0.0317      0.10  QV        |         |         |         |  

    6+45       0.0323      0.09  QV        |         |         |         |  

    6+50       0.0329      0.09  QV        |         |         |         |  

    6+55       0.0335      0.09  QV        |         |         |         |  

    7+ 0       0.0341      0.09  QV        |         |         |         |  

    7+ 5       0.0348      0.09  QV        |         |         |         |  

    7+10       0.0354      0.09  QV        |         |         |         |  

    7+15       0.0360      0.09  QV        |         |         |         |  

    7+20       0.0367      0.10  QV        |         |         |         |  

    7+25       0.0376      0.12  QV        |         |         |         |  

    7+30       0.0385      0.14  QV        |         |         |         |  

    7+35       0.0397      0.18  QV        |         |         |         |  

    7+40       0.0412      0.21  QV        |         |         |         |  

    7+45       0.0428      0.24  QV        |         |         |         |  

    7+50       0.0448      0.28  |Q        |         |         |         |  

    7+55       0.0469      0.32  |Q        |         |         |         |  

    8+ 0       0.0494      0.35  |Q        |         |         |         |  

    8+ 5       0.0521      0.40  |Q        |         |         |         |  

    8+10       0.0552      0.45  |Q        |         |         |         |  

    8+15       0.0587      0.51  |VQ       |         |         |         |  

    8+20       0.0627      0.57  | Q       |         |         |         |  

    8+25       0.0669      0.62  | Q       |         |         |         |  

    8+30       0.0714      0.65  | Q       |         |         |         |  

    8+35       0.0760      0.67  | Q       |         |         |         |  

    8+40       0.0808      0.70  | Q       |         |         |         |  

    8+45       0.0859      0.74  | Q       |         |         |         |  

    8+50       0.0913      0.78  | VQ      |         |         |         |  

    8+55       0.0969      0.82  |  Q      |         |         |         |  

    9+ 0       0.1028      0.86  |  Q      |         |         |         |  

    9+ 5       0.1091      0.91  |  Q      |         |         |         |  

    9+10       0.1157      0.96  |  Q      |         |         |         |  

    9+15       0.1228      1.03  |  VQ     |         |         |         |  

    9+20       0.1304      1.10  |   Q     |         |         |         |  

    9+25       0.1383      1.15  |   Q     |         |         |         |  

    9+30       0.1466      1.21  |   Q     |         |         |         |  

    9+35       0.1552      1.26  |   VQ    |         |         |         |  

    9+40       0.1642      1.30  |    Q    |         |         |         |  

    9+45       0.1735      1.35  |    Q    |         |         |         |  

    9+50       0.1831      1.40  |    Q    |         |         |         |  

    9+55       0.1930      1.44  |    QV   |         |         |         |  

   10+ 0       0.2033      1.49  |    QV   |         |         |         |  

   10+ 5       0.2137      1.51  |     Q   |         |         |         |  

   10+10       0.2236      1.45  |    Q V  |         |         |         |  

   10+15       0.2327      1.32  |    Q V  |         |         |         |  

   10+20       0.2408      1.17  |   Q  V  |         |         |         |  

   10+25       0.2482      1.08  |   Q  V  |         |         |         |  

   10+30       0.2553      1.03  |   Q   V |         |         |         |  

   10+35       0.2624      1.02  |   Q   V |         |         |         |  

   10+40       0.2697      1.07  |   Q   V |         |         |         |  

   10+45       0.2778      1.16  |   Q   V |         |         |         |  

   10+50       0.2865      1.27  |    Q   V|         |         |         |  

   10+55       0.2957      1.34  |    Q   V|         |         |         |  

   11+ 0       0.3052      1.38  |    Q   V|         |         |         |  

   11+ 5       0.3148      1.40  |    Q    V         |         |         |  

   11+10       0.3245      1.40  |    Q    V         |         |         |  

   11+15       0.3341      1.40  |    Q    V         |         |         |  

   11+20       0.3436      1.38  |    Q    |V        |         |         |  

   11+25       0.3531      1.38  |    Q    |V        |         |         |  

   11+30       0.3626      1.38  |    Q    |V        |         |         |  

   11+35       0.3721      1.38  |    Q    |V        |         |         |  

   11+40       0.3814      1.36  |    Q    | V       |         |         |  

   11+45       0.3905      1.31  |    Q    | V       |         |         |  



   11+50       0.3993      1.27  |    Q    | V       |         |         |  

   11+55       0.4080      1.26  |    Q    |  V      |         |         |  

   12+ 0       0.4167      1.27  |    Q    |  V      |         |         |  

   12+ 5       0.4257      1.31  |    Q    |  V      |         |         |  

   12+10       0.4354      1.41  |    Q    |  V      |         |         |  

   12+15       0.4462      1.57  |     Q   |   V     |         |         |  

   12+20       0.4582      1.74  |     Q   |   V     |         |         |  

   12+25       0.4711      1.86  |      Q  |    V    |         |         |  

   12+30       0.4845      1.95  |      Q  |    V    |         |         |  

   12+35       0.4985      2.03  |       Q |     V   |         |         |  

   12+40       0.5129      2.10  |       Q |     V   |         |         |  

   12+45       0.5280      2.18  |       Q |     V   |         |         |  

   12+50       0.5436      2.26  |        Q|      V  |         |         |  

   12+55       0.5596      2.33  |        Q|      V  |         |         |  

   13+ 0       0.5761      2.39  |        Q|       V |         |         |  

   13+ 5       0.5930      2.46  |        Q|        V|         |         |  

   13+10       0.6107      2.56  |         Q        V|         |         |  

   13+15       0.6293      2.70  |         Q         V         |         |  

   13+20       0.6489      2.85  |         |Q        V         |         |  

   13+25       0.6691      2.94  |         |Q        |V        |         |  

   13+30       0.6898      3.00  |         | Q       | V       |         |  

   13+35       0.7105      3.01  |         | Q       | V       |         |  

   13+40       0.7306      2.91  |         |Q        |  V      |         |  

   13+45       0.7491      2.70  |         Q         |   V     |         |  

   13+50       0.7661      2.46  |        Q|         |   V     |         |  

   13+55       0.7821      2.32  |        Q|         |    V    |         |  

   14+ 0       0.7975      2.24  |       Q |         |    V    |         |  

   14+ 5       0.8128      2.21  |       Q |         |     V   |         |  

   14+10       0.8281      2.23  |       Q |         |     V   |         |  

   14+15       0.8439      2.30  |        Q|         |      V  |         |  

   14+20       0.8602      2.37  |        Q|         |      V  |         |  

   14+25       0.8768      2.40  |        Q|         |       V |         |  

   14+30       0.8933      2.40  |        Q|         |       V |         |  

   14+35       0.9097      2.39  |        Q|         |        V|         |  

   14+40       0.9261      2.38  |        Q|         |        V|         |  

   14+45       0.9425      2.38  |        Q|         |         V         |  

   14+50       0.9589      2.38  |        Q|         |         V         |  

   14+55       0.9752      2.37  |        Q|         |         |V        |  

   15+ 0       0.9913      2.34  |        Q|         |         |V        |  

   15+ 5       1.0073      2.32  |        Q|         |         | V       |  

   15+10       1.0231      2.29  |        Q|         |         | V       |  

   15+15       1.0387      2.26  |        Q|         |         |  V      |  

   15+20       1.0541      2.23  |       Q |         |         |  V      |  

   15+25       1.0692      2.20  |       Q |         |         |   V     |  

   15+30       1.0842      2.17  |       Q |         |         |   V     |  

   15+35       1.0988      2.12  |       Q |         |         |    V    |  

   15+40       1.1129      2.05  |       Q |         |         |    V    |  

   15+45       1.1264      1.95  |      Q  |         |         |     V   |  

   15+50       1.1391      1.85  |      Q  |         |         |     V   |  

   15+55       1.1515      1.79  |      Q  |         |         |     V   |  

   16+ 0       1.1635      1.75  |      Q  |         |         |      V  |  

   16+ 5       1.1751      1.68  |     Q   |         |         |      V  |  

   16+10       1.1854      1.50  |    Q    |         |         |       V |  

   16+15       1.1936      1.19  |   Q     |         |         |       V |  

   16+20       1.1995      0.86  |  Q      |         |         |       V |  

   16+25       1.2040      0.65  | Q       |         |         |       V |  

   16+30       1.2077      0.53  | Q       |         |         |       V |  

   16+35       1.2108      0.45  |Q        |         |         |       V |  

   16+40       1.2134      0.38  |Q        |         |         |       V |  

   16+45       1.2156      0.33  |Q        |         |         |        V|  

   16+50       1.2175      0.28  |Q        |         |         |        V|  

   16+55       1.2192      0.24  Q         |         |         |        V|  

   17+ 0       1.2206      0.21  Q         |         |         |        V|  



   17+ 5       1.2219      0.18  Q         |         |         |        V|  

   17+10       1.2230      0.16  Q         |         |         |        V|  

   17+15       1.2241      0.15  Q         |         |         |        V|  

   17+20       1.2250      0.13  Q         |         |         |        V|  

   17+25       1.2257      0.11  Q         |         |         |        V|  

   17+30       1.2263      0.08  Q         |         |         |        V|  

   17+35       1.2267      0.07  Q         |         |         |        V|  

   17+40       1.2271      0.06  Q         |         |         |        V|  

   17+45       1.2274      0.05  Q         |         |         |        V|  

   17+50       1.2277      0.04  Q         |         |         |        V|  

   17+55       1.2280      0.04  Q         |         |         |        V|  

   18+ 0       1.2283      0.04  Q         |         |         |        V|  

   18+ 5       1.2286      0.04  Q         |         |         |        V|  

   18+10       1.2289      0.04  Q         |         |         |        V|  

   18+15       1.2292      0.04  Q         |         |         |        V|  

   18+20       1.2295      0.04  Q         |         |         |        V|  

   18+25       1.2298      0.04  Q         |         |         |        V|  

   18+30       1.2301      0.04  Q         |         |         |        V|  

   18+35       1.2304      0.04  Q         |         |         |        V|  

   18+40       1.2307      0.04  Q         |         |         |        V|  

   18+45       1.2309      0.04  Q         |         |         |        V|  

   18+50       1.2312      0.04  Q         |         |         |        V|  

   18+55       1.2314      0.04  Q         |         |         |        V|  

   19+ 0       1.2317      0.03  Q         |         |         |        V|  

   19+ 5       1.2319      0.03  Q         |         |         |        V|  

   19+10       1.2321      0.03  Q         |         |         |        V|  

   19+15       1.2323      0.03  Q         |         |         |        V|  

   19+20       1.2325      0.03  Q         |         |         |        V|  

   19+25       1.2328      0.04  Q         |         |         |        V|  

   19+30       1.2331      0.04  Q         |         |         |        V|  

   19+35       1.2333      0.04  Q         |         |         |        V|  

   19+40       1.2336      0.04  Q         |         |         |        V|  

   19+45       1.2339      0.04  Q         |         |         |        V|  

   19+50       1.2341      0.04  Q         |         |         |        V|  

   19+55       1.2344      0.04  Q         |         |         |        V|  

   20+ 0       1.2346      0.03  Q         |         |         |        V|  

   20+ 5       1.2348      0.03  Q         |         |         |        V|  

   20+10       1.2350      0.03  Q         |         |         |        V|  

   20+15       1.2353      0.03  Q         |         |         |        V|  

   20+20       1.2355      0.03  Q         |         |         |        V|  

   20+25       1.2357      0.03  Q         |         |         |        V|  

   20+30       1.2359      0.03  Q         |         |         |        V|  

   20+35       1.2362      0.03  Q         |         |         |        V|  

   20+40       1.2364      0.03  Q         |         |         |        V|  

   20+45       1.2367      0.03  Q         |         |         |        V|  

   20+50       1.2369      0.03  Q         |         |         |        V|  

   20+55       1.2371      0.03  Q         |         |         |        V|  

   21+ 0       1.2373      0.03  Q         |         |         |        V|  

   21+ 5       1.2375      0.03  Q         |         |         |        V|  

   21+10       1.2377      0.03  Q         |         |         |        V|  

   21+15       1.2380      0.03  Q         |         |         |        V|  

   21+20       1.2382      0.03  Q         |         |         |        V|  

   21+25       1.2384      0.03  Q         |         |         |        V|  

   21+30       1.2386      0.03  Q         |         |         |        V|  

   21+35       1.2388      0.03  Q         |         |         |        V|  

   21+40       1.2390      0.03  Q         |         |         |        V|  

   21+45       1.2392      0.03  Q         |         |         |        V|  

   21+50       1.2394      0.03  Q         |         |         |        V|  

   21+55       1.2396      0.03  Q         |         |         |        V|  

   22+ 0       1.2398      0.03  Q         |         |         |        V|  

   22+ 5       1.2400      0.03  Q         |         |         |        V|  

   22+10       1.2402      0.03  Q         |         |         |        V|  

   22+15       1.2404      0.03  Q         |         |         |        V|  



   22+20       1.2406      0.03  Q         |         |         |        V|  

   22+25       1.2409      0.03  Q         |         |         |        V|  

   22+30       1.2411      0.03  Q         |         |         |        V|  

   22+35       1.2412      0.03  Q         |         |         |        V|  

   22+40       1.2414      0.03  Q         |         |         |        V|  

   22+45       1.2416      0.03  Q         |         |         |        V|  

   22+50       1.2418      0.03  Q         |         |         |        V|  

   22+55       1.2419      0.02  Q         |         |         |        V|  

   23+ 0       1.2421      0.02  Q         |         |         |        V|  

   23+ 5       1.2423      0.02  Q         |         |         |        V|  

   23+10       1.2425      0.02  Q         |         |         |        V|  

   23+15       1.2426      0.02  Q         |         |         |        V|  

   23+20       1.2428      0.02  Q         |         |         |        V|  

   23+25       1.2430      0.02  Q         |         |         |        V|  

   23+30       1.2431      0.02  Q         |         |         |        V|  

   23+35       1.2433      0.02  Q         |         |         |        V|  

   23+40       1.2434      0.02  Q         |         |         |        V|  

   23+45       1.2436      0.02  Q         |         |         |        V|  

   23+50       1.2438      0.02  Q         |         |         |        V|  

   23+55       1.2439      0.02  Q         |         |         |        V|  

   24+ 0       1.2441      0.02  Q         |         |         |        V|  

   24+ 5       1.2443      0.02  Q         |         |         |        V|  

   24+10       1.2444      0.02  Q         |         |         |        V|  

   24+15       1.2445      0.02  Q         |         |         |        V|  

   24+20       1.2446      0.01  Q         |         |         |        V|  

   24+25       1.2446      0.01  Q         |         |         |        V|  

   24+30       1.2447      0.01  Q         |         |         |        V|  

   24+35       1.2447      0.01  Q         |         |         |        V|  

   24+40       1.2448      0.00  Q         |         |         |        V|  

   24+45       1.2448      0.00  Q         |         |         |        V|  

   24+50       1.2448      0.00  Q         |         |         |        V|  

   24+55       1.2448      0.00  Q         |         |         |        V|  

   25+ 0       1.2448      0.00  Q         |         |         |        V|  

   25+ 5       1.2449      0.00  Q         |         |         |        V|  

   25+10       1.2449      0.00  Q         |         |         |        V|  

   25+15       1.2449      0.00  Q         |         |         |        V|  

   25+20       1.2449      0.00  Q         |         |         |        V|  

   25+25       1.2449      0.00  Q         |         |         |        V|  

   25+30       1.2449      0.00  Q         |         |         |        V|  

   25+35       1.2449      0.00  Q         |         |         |        V|  

   25+40       1.2449      0.00  Q         |         |         |        V|  

   25+45       1.2449      0.00  Q         |         |         |        V|  

   25+50       1.2449      0.00  Q         |         |         |        V|  

   25+55       1.2449      0.00  Q         |         |         |        V|  

   26+ 0       1.2449      0.00  Q         |         |         |        V|  

   26+ 5       1.2449      0.00  Q         |         |         |        V|  

   26+10       1.2449      0.00  Q         |         |         |        V|  

----------------------------------------------------------------------- 
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 Riverside County Synthetic Unit Hydrology Method 

 RCFC & WCD Manual date - April 1978 

 

 

 Program License Serial Number 6145 

 

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

  English (in-lb) Input Units Used 

  English Rainfall Data (Inches) Input Values Used 

 

  English Units used in output format 

 

 

 

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

 Rockefeller - Patterson Commerce Center 

 Unit Hydrograph for 1 Hour 100 Year Storm Event - Proposed Condition 

 2995q100uhp 

 CB 

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

 Drainage Area =      14.00(Ac.)  =      0.022 Sq. Mi. 

 Drainage Area for Depth-Area Areal Adjustment =   14.00(Ac.)  =  0.022 Sq. Mi. 

 USER Entry of lag time in hours 

 Lag time =    0.142 Hr. 

 Lag time =     8.54 Min. 

 25% of lag time =     2.14 Min. 

 40% of lag time =     3.42 Min. 

 Unit time =     5.00 Min. 

 Duration of storm = 1 Hour(s) 

 User Entered Base Flow =     0.00(CFS) 

 

 2 YEAR Area rainfall data: 

 

 

 Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2] 

        14.00         0.47          6.58 

 

 100 YEAR Area rainfall data: 

 

 

 Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2] 

        14.00         1.24         17.36 

 

 STORM EVENT (YEAR) =  100.00 

 Area Averaged 2-Year Rainfall =    0.470(In) 

 Area Averaged 100-Year Rainfall =    1.240(In) 

 

 Point rain (area averaged) =    1.240(In) 

 Areal adjustment factor =   99.99 % 

 Adjusted average point rain =    1.240(In) 

 

 Sub-Area Data: 

 Area(Ac.)         Runoff Index   Impervious % 



     14.000           56.00         0.750 

  Total Area Entered =     14.00(Ac.) 

 

 

 RI    RI   Infil. Rate Impervious   Adj. Infil. Rate  Area%     F 

 AMC2 AMC-3     (In/Hr)    (Dec.%)     (In/Hr)      (Dec.)    (In/Hr) 

 56.0  74.8      0.305     0.750        0.099       1.000      0.099 

                                                          Sum (F) =   0.099 

 Area averaged mean soil loss (F) (In/Hr) =  0.099 

 Minimum soil loss rate ((In/Hr)) =  0.050 

 (for 24 hour storm duration) 

 Soil low loss rate (decimal) =   0.300 

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

 Slope of intensity-duration curve for a 1 hour storm =0.5000 

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

 

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

    VALLEY S-Curve 

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

   Unit Hydrograph Data 

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

 Unit time period   Time % of lag   Distribution   Unit Hydrograph 

     (hrs)                           Graph %            (CFS) 

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

     1   0.083         58.521          7.883              1.112 

     2   0.167        117.041         32.906              4.643 

     3   0.250        175.562         27.050              3.817 

     4   0.333        234.082         10.583              1.493 

     5   0.417        292.603          6.184              0.873 

     6   0.500        351.124          4.200              0.593 

     7   0.583        409.644          3.021              0.426 

     8   0.667        468.165          2.112              0.298 

     9   0.750        526.685          1.735              0.245 

    10   0.833        585.206          1.314              0.185 

    11   0.917        643.727          1.007              0.142 

    12   1.000        702.247          0.733              0.103 

    13   1.083        760.768          0.587              0.083 

    14   1.167        819.288          0.685              0.097 

                               Sum = 100.000   Sum=      14.109 

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

 

 

  Unit Time   Pattern   Storm Rain     Loss rate(In./Hr)     Effective 

       (Hr.)  Percent   (In/Hr)         Max   |   Low        (In/Hr) 

   1   0.08     4.20      0.625         0.099      ---          0.53 

   2   0.17     4.30      0.640         0.099      ---          0.54 

   3   0.25     5.00      0.744         0.099      ---          0.64 

   4   0.33     5.00      0.744         0.099      ---          0.64 

   5   0.42     5.80      0.863         0.099      ---          0.76 

   6   0.50     6.50      0.967         0.099      ---          0.87 

   7   0.58     7.40      1.101         0.099      ---          1.00 

   8   0.67     8.60      1.280         0.099      ---          1.18 

   9   0.75    12.30      1.830         0.099      ---          1.73 

  10   0.83    29.10      4.330         0.099      ---          4.23 

  11   0.92     6.80      1.012         0.099      ---          0.91 

  12   1.00     5.00      0.744         0.099      ---          0.64 

     Sum =     100.0                                   Sum =    13.7 

 Flood volume = Effective rainfall      1.14(In) 

  times area      14.0(Ac.)/[(In)/(Ft.)] =       1.3(Ac.Ft) 

 Total soil loss =      0.10(In) 

 Total soil loss =     0.116(Ac.Ft) 

 Total rainfall =      1.24(In) 

 Flood volume =       57965.3 Cubic Feet 



 Total soil loss =        5043.5 Cubic Feet 

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

  Peak flow rate of this hydrograph =     31.278(CFS) 

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

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

                     1 - H O U R    S T O R M 

                R u n o f f      H y d r o g r a p h 

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

             Hydrograph in   5   Minute intervals ((CFS)) 

 

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

  Time(h+m) Volume Ac.Ft   Q(CFS)  0       10.0      20.0      30.0      40.0 

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

    0+ 5       0.0040      0.58  Q         |         |         |         |  

    0+10       0.0250      3.04  V  Q      |         |         |         |  

    0+15       0.0610      5.24  |V   Q    |         |         |         |  

    0+20       0.1062      6.56  |  V  Q   |         |         |         |  

    0+25       0.1584      7.57  |   V  Q  |         |         |         |  

    0+30       0.2184      8.72  |     V Q |         |         |         |  

    0+35       0.2882     10.13  |       V Q         |         |         |  

    0+40       0.3692     11.75  |         |Q        |         |         |  

    0+45       0.4666     14.14  |         |   Q     |         |         |  

    0+50       0.6089     20.66  |         |       V Q         |         |  

    0+55       0.8243     31.28  |         |         |   V     |Q        |  

    1+ 0       1.0056     26.33  |         |         |     Q   V         |  

    1+ 5       1.1171     16.19  |         |     Q   |         |  V      |  

    1+10       1.1857      9.95  |        Q|         |         |    V    |  

    1+15       1.2273      6.05  |     Q   |         |         |     V   |  

    1+20       1.2563      4.22  |   Q     |         |         |      V  |  

    1+25       1.2772      3.03  |  Q      |         |         |       V |  

    1+30       1.2932      2.32  | Q       |         |         |       V |  

    1+35       1.3052      1.74  |Q        |         |         |        V|  

    1+40       1.3141      1.30  |Q        |         |         |        V|  

    1+45       1.3207      0.94  Q         |         |         |        V|  

    1+50       1.3255      0.70  Q         |         |         |        V|  

    1+55       1.3293      0.55  Q         |         |         |        V|  

    2+ 0       1.3303      0.14  Q         |         |         |        V|  

    2+ 5       1.3307      0.06  Q         |         |         |         V  

----------------------------------------------------------------------- 
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 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

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

 

 Riverside County Synthetic Unit Hydrology Method 

 RCFC & WCD Manual date - April 1978 

 

 

 Program License Serial Number 6145 

 

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

  English (in-lb) Input Units Used 

  English Rainfall Data (Inches) Input Values Used 

 

  English Units used in output format 

 

 

 

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

 Rockefeller - Patterson Commerce Center 

 Unit Hydrograph for 3 Hour 100 Year Storm Event - Proposed Condition 

 2995q100uhp 

 CB 

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

 Drainage Area =      14.00(Ac.)  =      0.022 Sq. Mi. 

 Drainage Area for Depth-Area Areal Adjustment =   14.00(Ac.)  =  0.022 Sq. Mi. 

 USER Entry of lag time in hours 

 Lag time =    0.142 Hr. 

 Lag time =     8.54 Min. 

 25% of lag time =     2.14 Min. 

 40% of lag time =     3.42 Min. 

 Unit time =     5.00 Min. 

 Duration of storm = 3 Hour(s) 

 User Entered Base Flow =     0.00(CFS) 

 

 2 YEAR Area rainfall data: 

 

 

 Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2] 

        14.00         0.79         11.06 

 

 100 YEAR Area rainfall data: 

 

 

 Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2] 

        14.00         1.90         26.60 

 

 STORM EVENT (YEAR) =  100.00 

 Area Averaged 2-Year Rainfall =    0.790(In) 

 Area Averaged 100-Year Rainfall =    1.900(In) 

 

 Point rain (area averaged) =    1.900(In) 

 Areal adjustment factor =   99.99 % 

 Adjusted average point rain =    1.900(In) 

 

 Sub-Area Data: 

 Area(Ac.)         Runoff Index   Impervious % 



     14.000           56.00         0.750 

  Total Area Entered =     14.00(Ac.) 

 

 

 RI    RI   Infil. Rate Impervious   Adj. Infil. Rate  Area%     F 

 AMC2 AMC-3     (In/Hr)    (Dec.%)     (In/Hr)      (Dec.)    (In/Hr) 

 56.0  74.8      0.305     0.750        0.099       1.000      0.099 

                                                          Sum (F) =   0.099 

 Area averaged mean soil loss (F) (In/Hr) =  0.099 

 Minimum soil loss rate ((In/Hr)) =  0.050 

 (for 24 hour storm duration) 

 Soil low loss rate (decimal) =   0.300 

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

 

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

    VALLEY S-Curve 

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

   Unit Hydrograph Data 

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

 Unit time period   Time % of lag   Distribution   Unit Hydrograph 

     (hrs)                           Graph %            (CFS) 

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

     1   0.083         58.521          7.883              1.112 

     2   0.167        117.041         32.906              4.643 

     3   0.250        175.562         27.050              3.817 

     4   0.333        234.082         10.583              1.493 

     5   0.417        292.603          6.184              0.873 

     6   0.500        351.124          4.200              0.593 

     7   0.583        409.644          3.021              0.426 

     8   0.667        468.165          2.112              0.298 

     9   0.750        526.685          1.735              0.245 

    10   0.833        585.206          1.314              0.185 

    11   0.917        643.727          1.007              0.142 

    12   1.000        702.247          0.733              0.103 

    13   1.083        760.768          0.587              0.083 

    14   1.167        819.288          0.685              0.097 

                               Sum = 100.000   Sum=      14.109 

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

 

 

  Unit Time   Pattern   Storm Rain     Loss rate(In./Hr)     Effective 

       (Hr.)  Percent   (In/Hr)         Max   |   Low        (In/Hr) 

   1   0.08     1.30      0.296         0.099      ---          0.20 

   2   0.17     1.30      0.296         0.099      ---          0.20 

   3   0.25     1.10      0.251         0.099      ---          0.15 

   4   0.33     1.50      0.342         0.099      ---          0.24 

   5   0.42     1.50      0.342         0.099      ---          0.24 

   6   0.50     1.80      0.410         0.099      ---          0.31 

   7   0.58     1.50      0.342         0.099      ---          0.24 

   8   0.67     1.80      0.410         0.099      ---          0.31 

   9   0.75     1.80      0.410         0.099      ---          0.31 

  10   0.83     1.50      0.342         0.099      ---          0.24 

  11   0.92     1.60      0.365         0.099      ---          0.27 

  12   1.00     1.80      0.410         0.099      ---          0.31 

  13   1.08     2.20      0.502         0.099      ---          0.40 

  14   1.17     2.20      0.502         0.099      ---          0.40 

  15   1.25     2.20      0.502         0.099      ---          0.40 

  16   1.33     2.00      0.456         0.099      ---          0.36 

  17   1.42     2.60      0.593         0.099      ---          0.49 

  18   1.50     2.70      0.616         0.099      ---          0.52 

  19   1.58     2.40      0.547         0.099      ---          0.45 

  20   1.67     2.70      0.616         0.099      ---          0.52 

  21   1.75     3.30      0.752         0.099      ---          0.65 



  22   1.83     3.10      0.707         0.099      ---          0.61 

  23   1.92     2.90      0.661         0.099      ---          0.56 

  24   2.00     3.00      0.684         0.099      ---          0.58 

  25   2.08     3.10      0.707         0.099      ---          0.61 

  26   2.17     4.20      0.958         0.099      ---          0.86 

  27   2.25     5.00      1.140         0.099      ---          1.04 

  28   2.33     3.50      0.798         0.099      ---          0.70 

  29   2.42     6.80      1.550         0.099      ---          1.45 

  30   2.50     7.30      1.664         0.099      ---          1.57 

  31   2.58     8.20      1.869         0.099      ---          1.77 

  32   2.67     5.90      1.345         0.099      ---          1.25 

  33   2.75     2.00      0.456         0.099      ---          0.36 

  34   2.83     1.80      0.410         0.099      ---          0.31 

  35   2.92     1.80      0.410         0.099      ---          0.31 

  36   3.00     0.60      0.137         0.099      ---          0.04 

     Sum =     100.0                                   Sum =    19.2 

 Flood volume = Effective rainfall      1.60(In) 

  times area      14.0(Ac.)/[(In)/(Ft.)] =       1.9(Ac.Ft) 

 Total soil loss =      0.30(In) 

 Total soil loss =     0.347(Ac.Ft) 

 Total rainfall =      1.90(In) 

 Flood volume =       81421.7 Cubic Feet 

 Total soil loss =       15130.4 Cubic Feet 

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

  Peak flow rate of this hydrograph =     20.015(CFS) 

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

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

                     3 - H O U R    S T O R M 

                R u n o f f      H y d r o g r a p h 

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

             Hydrograph in   5   Minute intervals ((CFS)) 

 

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

  Time(h+m) Volume Ac.Ft   Q(CFS)  0        7.5      15.0      22.5      30.0 

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

    0+ 5       0.0015      0.22  Q         |         |         |         |  

    0+10       0.0093      1.14  VQ        |         |         |         |  

    0+15       0.0220      1.84  V Q       |         |         |         |  

    0+20       0.0359      2.02  V Q       |         |         |         |  

    0+25       0.0527      2.44  |V Q      |         |         |         |  

    0+30       0.0728      2.92  |V Q      |         |         |         |  

    0+35       0.0958      3.34  | V Q     |         |         |         |  

    0+40       0.1197      3.47  | V Q     |         |         |         |  

    0+45       0.1452      3.71  |  VQ     |         |         |         |  

    0+50       0.1722      3.92  |  V Q    |         |         |         |  

    0+55       0.1980      3.75  |   Q     |         |         |         |  

    1+ 0       0.2237      3.73  |   Q     |         |         |         |  

    1+ 5       0.2518      4.08  |    Q    |         |         |         |  

    1+10       0.2843      4.71  |     Q   |         |         |         |  

    1+15       0.3196      5.13  |     Q   |         |         |         |  

    1+20       0.3558      5.25  |      Q  |         |         |         |  

    1+25       0.3923      5.31  |      QV |         |         |         |  

    1+30       0.4328      5.87  |      Q V|         |         |         |  

    1+35       0.4769      6.41  |       Q V         |         |         |  

    1+40       0.5213      6.45  |       Q |V        |         |         |  

    1+45       0.5682      6.82  |        Q| V       |         |         |  

    1+50       0.6210      7.66  |         Q  V      |         |         |  

    1+55       0.6763      8.03  |         Q   V     |         |         |  

    2+ 0       0.7311      7.95  |         Q    V    |         |         |  

    2+ 5       0.7863      8.02  |         Q     V   |         |         |  

    2+10       0.8448      8.50  |         |Q      V |         |         |  

    2+15       0.9138     10.01  |         |  Q     V|         |         |  

    2+20       0.9929     11.50  |         |    Q    |V        |         |  



    2+25       1.0746     11.86  |         |    Q    | V       |         |  

    2+30       1.1760     14.71  |         |        Q|    V    |         |  

    2+35       1.3010     18.16  |         |         |   Q  V  |         |  

    2+40       1.4389     20.02  |         |         |     Q   V         |  

    2+45       1.5640     18.17  |         |         |   Q     |  V      |  

    2+50       1.6523     12.82  |         |      Q  |         |    V    |  

    2+55       1.7141      8.98  |         |Q        |         |     V   |  

    3+ 0       1.7630      7.10  |        Q|         |         |      V  |  

    3+ 5       1.7969      4.93  |     Q   |         |         |       V |  

    3+10       1.8186      3.14  |   Q     |         |         |       V |  

    3+15       1.8338      2.21  | Q       |         |         |        V|  

    3+20       1.8449      1.62  | Q       |         |         |        V|  

    3+25       1.8530      1.17  |Q        |         |         |        V|  

    3+30       1.8590      0.88  |Q        |         |         |        V|  

    3+35       1.8633      0.62  Q         |         |         |        V|  

    3+40       1.8662      0.42  Q         |         |         |        V|  

    3+45       1.8678      0.23  Q         |         |         |        V|  

    3+50       1.8685      0.10  Q         |         |         |        V|  

    3+55       1.8689      0.06  Q         |         |         |        V|  

    4+ 0       1.8692      0.03  Q         |         |         |        V|  

    4+ 5       1.8692      0.00  Q         |         |         |         V  

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

 

 Riverside County Synthetic Unit Hydrology Method 

 RCFC & WCD Manual date - April 1978 

 

 

 Program License Serial Number 6145 

 

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

  English (in-lb) Input Units Used 

  English Rainfall Data (Inches) Input Values Used 

 

  English Units used in output format 

 

 

 

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

 Rockefeller - Patterson Commerce Center 

 Unit Hydrograph for 6 Hour 100 Year Storm Event - Proposed Condition 

 2995q100uhp 

 CB 

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

 Drainage Area =      14.00(Ac.)  =      0.022 Sq. Mi. 

 Drainage Area for Depth-Area Areal Adjustment =   14.00(Ac.)  =  0.022 Sq. Mi. 

 USER Entry of lag time in hours 

 Lag time =    0.142 Hr. 

 Lag time =     8.54 Min. 

 25% of lag time =     2.14 Min. 

 40% of lag time =     3.42 Min. 

 Unit time =     5.00 Min. 

 Duration of storm = 6 Hour(s) 

 User Entered Base Flow =     0.00(CFS) 

 

 2 YEAR Area rainfall data: 

 

 

 Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2] 

        14.00         1.05         14.70 

 

 100 YEAR Area rainfall data: 

 

 

 Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2] 

        14.00         2.50         35.00 

 

 STORM EVENT (YEAR) =  100.00 

 Area Averaged 2-Year Rainfall =    1.050(In) 

 Area Averaged 100-Year Rainfall =    2.500(In) 

 

 Point rain (area averaged) =    2.500(In) 

 Areal adjustment factor =  100.00 % 

 Adjusted average point rain =    2.500(In) 

 

 Sub-Area Data: 

 Area(Ac.)         Runoff Index   Impervious % 



     14.000           56.00         0.750 

  Total Area Entered =     14.00(Ac.) 

 

 

 RI    RI   Infil. Rate Impervious   Adj. Infil. Rate  Area%     F 

 AMC2 AMC-3     (In/Hr)    (Dec.%)     (In/Hr)      (Dec.)    (In/Hr) 

 56.0  74.8      0.305     0.750        0.099       1.000      0.099 

                                                          Sum (F) =   0.099 

 Area averaged mean soil loss (F) (In/Hr) =  0.099 

 Minimum soil loss rate ((In/Hr)) =  0.050 

 (for 24 hour storm duration) 

 Soil low loss rate (decimal) =   0.300 

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

 

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

    VALLEY S-Curve 

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

   Unit Hydrograph Data 

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

 Unit time period   Time % of lag   Distribution   Unit Hydrograph 

     (hrs)                           Graph %            (CFS) 

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

     1   0.083         58.521          7.883              1.112 

     2   0.167        117.041         32.906              4.643 

     3   0.250        175.562         27.050              3.817 

     4   0.333        234.082         10.583              1.493 

     5   0.417        292.603          6.184              0.873 

     6   0.500        351.124          4.200              0.593 

     7   0.583        409.644          3.021              0.426 

     8   0.667        468.165          2.112              0.298 

     9   0.750        526.685          1.735              0.245 

    10   0.833        585.206          1.314              0.185 

    11   0.917        643.727          1.007              0.142 

    12   1.000        702.247          0.733              0.103 

    13   1.083        760.768          0.587              0.083 

    14   1.167        819.288          0.685              0.097 

                               Sum = 100.000   Sum=      14.109 

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

 

 

  Unit Time   Pattern   Storm Rain     Loss rate(In./Hr)     Effective 

       (Hr.)  Percent   (In/Hr)         Max   |   Low        (In/Hr) 

   1   0.08     0.50      0.150         0.099      ---          0.05 

   2   0.17     0.60      0.180         0.099      ---          0.08 

   3   0.25     0.60      0.180         0.099      ---          0.08 

   4   0.33     0.60      0.180         0.099      ---          0.08 

   5   0.42     0.60      0.180         0.099      ---          0.08 

   6   0.50     0.70      0.210         0.099      ---          0.11 

   7   0.58     0.70      0.210         0.099      ---          0.11 

   8   0.67     0.70      0.210         0.099      ---          0.11 

   9   0.75     0.70      0.210         0.099      ---          0.11 

  10   0.83     0.70      0.210         0.099      ---          0.11 

  11   0.92     0.70      0.210         0.099      ---          0.11 

  12   1.00     0.80      0.240         0.099      ---          0.14 

  13   1.08     0.80      0.240         0.099      ---          0.14 

  14   1.17     0.80      0.240         0.099      ---          0.14 

  15   1.25     0.80      0.240         0.099      ---          0.14 

  16   1.33     0.80      0.240         0.099      ---          0.14 

  17   1.42     0.80      0.240         0.099      ---          0.14 

  18   1.50     0.80      0.240         0.099      ---          0.14 

  19   1.58     0.80      0.240         0.099      ---          0.14 

  20   1.67     0.80      0.240         0.099      ---          0.14 

  21   1.75     0.80      0.240         0.099      ---          0.14 



  22   1.83     0.80      0.240         0.099      ---          0.14 

  23   1.92     0.80      0.240         0.099      ---          0.14 

  24   2.00     0.90      0.270         0.099      ---          0.17 

  25   2.08     0.80      0.240         0.099      ---          0.14 

  26   2.17     0.90      0.270         0.099      ---          0.17 

  27   2.25     0.90      0.270         0.099      ---          0.17 

  28   2.33     0.90      0.270         0.099      ---          0.17 

  29   2.42     0.90      0.270         0.099      ---          0.17 

  30   2.50     0.90      0.270         0.099      ---          0.17 

  31   2.58     0.90      0.270         0.099      ---          0.17 

  32   2.67     0.90      0.270         0.099      ---          0.17 

  33   2.75     1.00      0.300         0.099      ---          0.20 

  34   2.83     1.00      0.300         0.099      ---          0.20 

  35   2.92     1.00      0.300         0.099      ---          0.20 

  36   3.00     1.00      0.300         0.099      ---          0.20 

  37   3.08     1.00      0.300         0.099      ---          0.20 

  38   3.17     1.10      0.330         0.099      ---          0.23 

  39   3.25     1.10      0.330         0.099      ---          0.23 

  40   3.33     1.10      0.330         0.099      ---          0.23 

  41   3.42     1.20      0.360         0.099      ---          0.26 

  42   3.50     1.30      0.390         0.099      ---          0.29 

  43   3.58     1.40      0.420         0.099      ---          0.32 

  44   3.67     1.40      0.420         0.099      ---          0.32 

  45   3.75     1.50      0.450         0.099      ---          0.35 

  46   3.83     1.50      0.450         0.099      ---          0.35 

  47   3.92     1.60      0.480         0.099      ---          0.38 

  48   4.00     1.60      0.480         0.099      ---          0.38 

  49   4.08     1.70      0.510         0.099      ---          0.41 

  50   4.17     1.80      0.540         0.099      ---          0.44 

  51   4.25     1.90      0.570         0.099      ---          0.47 

  52   4.33     2.00      0.600         0.099      ---          0.50 

  53   4.42     2.10      0.630         0.099      ---          0.53 

  54   4.50     2.10      0.630         0.099      ---          0.53 

  55   4.58     2.20      0.660         0.099      ---          0.56 

  56   4.67     2.30      0.690         0.099      ---          0.59 

  57   4.75     2.40      0.720         0.099      ---          0.62 

  58   4.83     2.40      0.720         0.099      ---          0.62 

  59   4.92     2.50      0.750         0.099      ---          0.65 

  60   5.00     2.60      0.780         0.099      ---          0.68 

  61   5.08     3.10      0.930         0.099      ---          0.83 

  62   5.17     3.60      1.080         0.099      ---          0.98 

  63   5.25     3.90      1.170         0.099      ---          1.07 

  64   5.33     4.20      1.260         0.099      ---          1.16 

  65   5.42     4.70      1.410         0.099      ---          1.31 

  66   5.50     5.60      1.680         0.099      ---          1.58 

  67   5.58     1.90      0.570         0.099      ---          0.47 

  68   5.67     0.90      0.270         0.099      ---          0.17 

  69   5.75     0.60      0.180         0.099      ---          0.08 

  70   5.83     0.50      0.150         0.099      ---          0.05 

  71   5.92     0.30      0.090         0.099     0.027         0.06 

  72   6.00     0.20      0.060         0.099     0.018         0.04 

     Sum =     100.0                                   Sum =    23.0 

 Flood volume = Effective rainfall      1.92(In) 

  times area      14.0(Ac.)/[(In)/(Ft.)] =       2.2(Ac.Ft) 

 Total soil loss =      0.58(In) 

 Total soil loss =     0.680(Ac.Ft) 

 Total rainfall =      2.50(In) 

 Flood volume =       97433.0 Cubic Feet 

 Total soil loss =       29610.9 Cubic Feet 

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

  Peak flow rate of this hydrograph =     17.200(CFS) 

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

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



                     6 - H O U R    S T O R M 

                R u n o f f      H y d r o g r a p h 

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

             Hydrograph in   5   Minute intervals ((CFS)) 

 

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

  Time(h+m) Volume Ac.Ft   Q(CFS)  0        5.0      10.0      15.0      20.0 

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

    0+ 5       0.0004      0.06  Q         |         |         |         |  

    0+10       0.0026      0.33  Q         |         |         |         |  

    0+15       0.0072      0.66  VQ        |         |         |         |  

    0+20       0.0130      0.85  VQ        |         |         |         |  

    0+25       0.0195      0.94  VQ        |         |         |         |  

    0+30       0.0266      1.03  V Q       |         |         |         |  

    0+35       0.0349      1.21  V Q       |         |         |         |  

    0+40       0.0442      1.35  V Q       |         |         |         |  

    0+45       0.0539      1.42  V Q       |         |         |         |  

    0+50       0.0640      1.46  |VQ       |         |         |         |  

    0+55       0.0742      1.49  |VQ       |         |         |         |  

    1+ 0       0.0848      1.54  |V Q      |         |         |         |  

    1+ 5       0.0966      1.70  |V Q      |         |         |         |  

    1+10       0.1092      1.83  |V Q      |         |         |         |  

    1+15       0.1221      1.88  | VQ      |         |         |         |  

    1+20       0.1353      1.91  | VQ      |         |         |         |  

    1+25       0.1486      1.93  | VQ      |         |         |         |  

    1+30       0.1620      1.95  | VQ      |         |         |         |  

    1+35       0.1755      1.96  |  Q      |         |         |         |  

    1+40       0.1891      1.97  |  Q      |         |         |         |  

    1+45       0.2027      1.97  |  Q      |         |         |         |  

    1+50       0.2163      1.98  |  Q      |         |         |         |  

    1+55       0.2300      1.98  |  QV     |         |         |         |  

    2+ 0       0.2439      2.02  |   Q     |         |         |         |  

    2+ 5       0.2585      2.13  |   Q     |         |         |         |  

    2+10       0.2732      2.13  |   Q     |         |         |         |  

    2+15       0.2884      2.20  |   QV    |         |         |         |  

    2+20       0.3042      2.30  |   QV    |         |         |         |  

    2+25       0.3203      2.34  |   QV    |         |         |         |  

    2+30       0.3366      2.36  |   Q V   |         |         |         |  

    2+35       0.3529      2.37  |   Q V   |         |         |         |  

    2+40       0.3693      2.38  |   Q V   |         |         |         |  

    2+45       0.3860      2.42  |   Q V   |         |         |         |  

    2+50       0.4037      2.57  |    Q V  |         |         |         |  

    2+55       0.4222      2.69  |    Q V  |         |         |         |  

    3+ 0       0.4411      2.74  |    Q V  |         |         |         |  

    3+ 5       0.4601      2.77  |    Q  V |         |         |         |  

    3+10       0.4795      2.82  |    Q  V |         |         |         |  

    3+15       0.5000      2.97  |    Q  V |         |         |         |  

    3+20       0.5213      3.10  |     Q  V|         |         |         |  

    3+25       0.5432      3.18  |     Q  V|         |         |         |  

    3+30       0.5665      3.39  |     Q   V         |         |         |  

    3+35       0.5920      3.69  |      Q  V         |         |         |  

    3+40       0.6196      4.01  |       Q |V        |         |         |  

    3+45       0.6488      4.24  |       Q |V        |         |         |  

    3+50       0.6796      4.48  |       Q | V       |         |         |  

    3+55       0.7119      4.69  |        Q| V       |         |         |  

    4+ 0       0.7458      4.92  |        Q|  V      |         |         |  

    4+ 5       0.7810      5.12  |         Q  V      |         |         |  

    4+10       0.8181      5.38  |         Q   V     |         |         |  

    4+15       0.8576      5.73  |         |Q   V    |         |         |  

    4+20       0.8996      6.10  |         | Q   V   |         |         |  

    4+25       0.9443      6.49  |         | Q   V   |         |         |  

    4+30       0.9915      6.85  |         |  Q   V  |         |         |  

    4+35       1.0405      7.12  |         |   Q   V |         |         |  



    4+40       1.0916      7.42  |         |   Q    V|         |         |  

    4+45       1.1452      7.78  |         |    Q    V         |         |  

    4+50       1.2013      8.14  |         |     Q   |V        |         |  

    4+55       1.2591      8.40  |         |     Q   | V       |         |  

    5+ 0       1.3190      8.69  |         |      Q  |  V      |         |  

    5+ 5       1.3823      9.19  |         |       Q |   V     |         |  

    5+10       1.4531     10.28  |         |         Q    V    |         |  

    5+15       1.5341     11.76  |         |         |  Q   V  |         |  

    5+20       1.6246     13.15  |         |         |     Q  V|         |  

    5+25       1.7244     14.48  |         |         |       Q V         |  

    5+30       1.8360     16.22  |         |         |         | Q       |  

    5+35       1.9545     17.20  |         |         |         |   Q     |  

    5+40       2.0456     13.23  |         |         |     Q   |     V   |  

    5+45       2.1022      8.22  |         |     Q   |         |      V  |  

    5+50       2.1396      5.43  |         Q         |         |       V |  

    5+55       2.1662      3.87  |      Q  |         |         |       V |  

    6+ 0       2.1867      2.97  |    Q    |         |         |        V|  

    6+ 5       2.2024      2.28  |   Q     |         |         |        V|  

    6+10       2.2136      1.63  |  Q      |         |         |        V|  

    6+15       2.2214      1.13  | Q       |         |         |        V|  

    6+20       2.2270      0.81  |Q        |         |         |        V|  

    6+25       2.2309      0.57  |Q        |         |         |        V|  

    6+30       2.2336      0.39  Q         |         |         |        V|  

    6+35       2.2354      0.26  Q         |         |         |        V|  

    6+40       2.2361      0.10  Q         |         |         |        V|  

    6+45       2.2364      0.05  Q         |         |         |        V|  

    6+50       2.2366      0.02  Q         |         |         |        V|  

    6+55       2.2367      0.01  Q         |         |         |        V|  

    7+ 0       2.2367      0.01  Q         |         |         |        V|  

    7+ 5       2.2368      0.00  Q         |         |         |         V  

----------------------------------------------------------------------- 
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 Riverside County Synthetic Unit Hydrology Method 

 RCFC & WCD Manual date - April 1978 

 

 

 Program License Serial Number 6145 

 

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

  English (in-lb) Input Units Used 

  English Rainfall Data (Inches) Input Values Used 

 

  English Units used in output format 

 

 

 

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

 Rockefeller - Patterson Commerce Center 

 Unit Hydrograph for 24 Hour 100 Year Storm Event - Proposed Condition 

 2995q100uhp 

 CB 

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

 Drainage Area =      14.00(Ac.)  =      0.022 Sq. Mi. 

 Drainage Area for Depth-Area Areal Adjustment =   14.00(Ac.)  =  0.022 Sq. Mi. 

 USER Entry of lag time in hours 

 Lag time =    0.142 Hr. 

 Lag time =     8.54 Min. 

 25% of lag time =     2.14 Min. 

 40% of lag time =     3.42 Min. 

 Unit time =     5.00 Min. 

 Duration of storm = 24 Hour(s) 

 User Entered Base Flow =     0.00(CFS) 

 

 2 YEAR Area rainfall data: 

 

 

 Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2] 

        14.00         1.77         24.78 

 

 100 YEAR Area rainfall data: 

 

 

 Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2] 

        14.00         4.50         63.00 

 

 STORM EVENT (YEAR) =  100.00 

 Area Averaged 2-Year Rainfall =    1.770(In) 

 Area Averaged 100-Year Rainfall =    4.500(In) 

 

 Point rain (area averaged) =    4.500(In) 

 Areal adjustment factor =  100.00 % 

 Adjusted average point rain =    4.500(In) 

 

 Sub-Area Data: 

 Area(Ac.)         Runoff Index   Impervious % 



     14.000           56.00         0.750 

  Total Area Entered =     14.00(Ac.) 

 

 

 RI    RI   Infil. Rate Impervious   Adj. Infil. Rate  Area%     F 

 AMC2 AMC-3     (In/Hr)    (Dec.%)     (In/Hr)      (Dec.)    (In/Hr) 

 56.0  74.8      0.305     0.750        0.099       1.000      0.099 

                                                          Sum (F) =   0.099 

 Area averaged mean soil loss (F) (In/Hr) =  0.099 

 Minimum soil loss rate ((In/Hr)) =  0.050 

 (for 24 hour storm duration) 

 Soil low loss rate (decimal) =   0.300 

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

 

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

    VALLEY S-Curve 

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

   Unit Hydrograph Data 

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

 Unit time period   Time % of lag   Distribution   Unit Hydrograph 

     (hrs)                           Graph %            (CFS) 

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

     1   0.083         58.521          7.883              1.112 

     2   0.167        117.041         32.906              4.643 

     3   0.250        175.562         27.050              3.817 

     4   0.333        234.082         10.583              1.493 

     5   0.417        292.603          6.184              0.873 

     6   0.500        351.124          4.200              0.593 

     7   0.583        409.644          3.021              0.426 

     8   0.667        468.165          2.112              0.298 

     9   0.750        526.685          1.735              0.245 

    10   0.833        585.206          1.314              0.185 

    11   0.917        643.727          1.007              0.142 

    12   1.000        702.247          0.733              0.103 

    13   1.083        760.768          0.587              0.083 

    14   1.167        819.288          0.685              0.097 

                               Sum = 100.000   Sum=      14.109 

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

 

 

  Unit Time   Pattern   Storm Rain     Loss rate(In./Hr)     Effective 

       (Hr.)  Percent   (In/Hr)         Max   |   Low        (In/Hr) 

   1   0.08     0.07      0.036         0.176     0.011         0.03 

   2   0.17     0.07      0.036         0.175     0.011         0.03 

   3   0.25     0.07      0.036         0.175     0.011         0.03 

   4   0.33     0.10      0.054         0.174     0.016         0.04 

   5   0.42     0.10      0.054         0.173     0.016         0.04 

   6   0.50     0.10      0.054         0.173     0.016         0.04 

   7   0.58     0.10      0.054         0.172     0.016         0.04 

   8   0.67     0.10      0.054         0.171     0.016         0.04 

   9   0.75     0.10      0.054         0.171     0.016         0.04 

  10   0.83     0.13      0.072         0.170     0.022         0.05 

  11   0.92     0.13      0.072         0.169     0.022         0.05 

  12   1.00     0.13      0.072         0.169     0.022         0.05 

  13   1.08     0.10      0.054         0.168     0.016         0.04 

  14   1.17     0.10      0.054         0.167     0.016         0.04 

  15   1.25     0.10      0.054         0.167     0.016         0.04 

  16   1.33     0.10      0.054         0.166     0.016         0.04 

  17   1.42     0.10      0.054         0.165     0.016         0.04 

  18   1.50     0.10      0.054         0.165     0.016         0.04 

  19   1.58     0.10      0.054         0.164     0.016         0.04 

  20   1.67     0.10      0.054         0.163     0.016         0.04 

  21   1.75     0.10      0.054         0.163     0.016         0.04 



  22   1.83     0.13      0.072         0.162     0.022         0.05 

  23   1.92     0.13      0.072         0.161     0.022         0.05 

  24   2.00     0.13      0.072         0.161     0.022         0.05 

  25   2.08     0.13      0.072         0.160     0.022         0.05 

  26   2.17     0.13      0.072         0.159     0.022         0.05 

  27   2.25     0.13      0.072         0.159     0.022         0.05 

  28   2.33     0.13      0.072         0.158     0.022         0.05 

  29   2.42     0.13      0.072         0.157     0.022         0.05 

  30   2.50     0.13      0.072         0.157     0.022         0.05 

  31   2.58     0.17      0.090         0.156     0.027         0.06 

  32   2.67     0.17      0.090         0.155     0.027         0.06 

  33   2.75     0.17      0.090         0.155     0.027         0.06 

  34   2.83     0.17      0.090         0.154     0.027         0.06 

  35   2.92     0.17      0.090         0.154     0.027         0.06 

  36   3.00     0.17      0.090         0.153     0.027         0.06 

  37   3.08     0.17      0.090         0.152     0.027         0.06 

  38   3.17     0.17      0.090         0.152     0.027         0.06 

  39   3.25     0.17      0.090         0.151     0.027         0.06 

  40   3.33     0.17      0.090         0.150     0.027         0.06 

  41   3.42     0.17      0.090         0.150     0.027         0.06 

  42   3.50     0.17      0.090         0.149     0.027         0.06 

  43   3.58     0.17      0.090         0.149     0.027         0.06 

  44   3.67     0.17      0.090         0.148     0.027         0.06 

  45   3.75     0.17      0.090         0.147     0.027         0.06 

  46   3.83     0.20      0.108         0.147     0.032         0.08 

  47   3.92     0.20      0.108         0.146     0.032         0.08 

  48   4.00     0.20      0.108         0.145     0.032         0.08 

  49   4.08     0.20      0.108         0.145     0.032         0.08 

  50   4.17     0.20      0.108         0.144     0.032         0.08 

  51   4.25     0.20      0.108         0.144     0.032         0.08 

  52   4.33     0.23      0.126         0.143     0.038         0.09 

  53   4.42     0.23      0.126         0.142     0.038         0.09 

  54   4.50     0.23      0.126         0.142     0.038         0.09 

  55   4.58     0.23      0.126         0.141     0.038         0.09 

  56   4.67     0.23      0.126         0.141     0.038         0.09 

  57   4.75     0.23      0.126         0.140     0.038         0.09 

  58   4.83     0.27      0.144         0.139      ---          0.00 

  59   4.92     0.27      0.144         0.139      ---          0.01 

  60   5.00     0.27      0.144         0.138      ---          0.01 

  61   5.08     0.20      0.108         0.137     0.032         0.08 

  62   5.17     0.20      0.108         0.137     0.032         0.08 

  63   5.25     0.20      0.108         0.136     0.032         0.08 

  64   5.33     0.23      0.126         0.136     0.038         0.09 

  65   5.42     0.23      0.126         0.135     0.038         0.09 

  66   5.50     0.23      0.126         0.135     0.038         0.09 

  67   5.58     0.27      0.144         0.134      ---          0.01 

  68   5.67     0.27      0.144         0.133      ---          0.01 

  69   5.75     0.27      0.144         0.133      ---          0.01 

  70   5.83     0.27      0.144         0.132      ---          0.01 

  71   5.92     0.27      0.144         0.132      ---          0.01 

  72   6.00     0.27      0.144         0.131      ---          0.01 

  73   6.08     0.30      0.162         0.130      ---          0.03 

  74   6.17     0.30      0.162         0.130      ---          0.03 

  75   6.25     0.30      0.162         0.129      ---          0.03 

  76   6.33     0.30      0.162         0.129      ---          0.03 

  77   6.42     0.30      0.162         0.128      ---          0.03 

  78   6.50     0.30      0.162         0.128      ---          0.03 

  79   6.58     0.33      0.180         0.127      ---          0.05 

  80   6.67     0.33      0.180         0.126      ---          0.05 

  81   6.75     0.33      0.180         0.126      ---          0.05 

  82   6.83     0.33      0.180         0.125      ---          0.05 

  83   6.92     0.33      0.180         0.125      ---          0.06 

  84   7.00     0.33      0.180         0.124      ---          0.06 



  85   7.08     0.33      0.180         0.124      ---          0.06 

  86   7.17     0.33      0.180         0.123      ---          0.06 

  87   7.25     0.33      0.180         0.122      ---          0.06 

  88   7.33     0.37      0.198         0.122      ---          0.08 

  89   7.42     0.37      0.198         0.121      ---          0.08 

  90   7.50     0.37      0.198         0.121      ---          0.08 

  91   7.58     0.40      0.216         0.120      ---          0.10 

  92   7.67     0.40      0.216         0.120      ---          0.10 

  93   7.75     0.40      0.216         0.119      ---          0.10 

  94   7.83     0.43      0.234         0.119      ---          0.12 

  95   7.92     0.43      0.234         0.118      ---          0.12 

  96   8.00     0.43      0.234         0.117      ---          0.12 

  97   8.08     0.50      0.270         0.117      ---          0.15 

  98   8.17     0.50      0.270         0.116      ---          0.15 

  99   8.25     0.50      0.270         0.116      ---          0.15 

 100   8.33     0.50      0.270         0.115      ---          0.15 

 101   8.42     0.50      0.270         0.115      ---          0.16 

 102   8.50     0.50      0.270         0.114      ---          0.16 

 103   8.58     0.53      0.288         0.114      ---          0.17 

 104   8.67     0.53      0.288         0.113      ---          0.17 

 105   8.75     0.53      0.288         0.113      ---          0.18 

 106   8.83     0.57      0.306         0.112      ---          0.19 

 107   8.92     0.57      0.306         0.112      ---          0.19 

 108   9.00     0.57      0.306         0.111      ---          0.19 

 109   9.08     0.63      0.342         0.110      ---          0.23 

 110   9.17     0.63      0.342         0.110      ---          0.23 

 111   9.25     0.63      0.342         0.109      ---          0.23 

 112   9.33     0.67      0.360         0.109      ---          0.25 

 113   9.42     0.67      0.360         0.108      ---          0.25 

 114   9.50     0.67      0.360         0.108      ---          0.25 

 115   9.58     0.70      0.378         0.107      ---          0.27 

 116   9.67     0.70      0.378         0.107      ---          0.27 

 117   9.75     0.70      0.378         0.106      ---          0.27 

 118   9.83     0.73      0.396         0.106      ---          0.29 

 119   9.92     0.73      0.396         0.105      ---          0.29 

 120  10.00     0.73      0.396         0.105      ---          0.29 

 121  10.08     0.50      0.270         0.104      ---          0.17 

 122  10.17     0.50      0.270         0.104      ---          0.17 

 123  10.25     0.50      0.270         0.103      ---          0.17 

 124  10.33     0.50      0.270         0.103      ---          0.17 

 125  10.42     0.50      0.270         0.102      ---          0.17 

 126  10.50     0.50      0.270         0.102      ---          0.17 

 127  10.58     0.67      0.360         0.101      ---          0.26 

 128  10.67     0.67      0.360         0.101      ---          0.26 

 129  10.75     0.67      0.360         0.100      ---          0.26 

 130  10.83     0.67      0.360         0.100      ---          0.26 

 131  10.92     0.67      0.360         0.099      ---          0.26 

 132  11.00     0.67      0.360         0.099      ---          0.26 

 133  11.08     0.63      0.342         0.098      ---          0.24 

 134  11.17     0.63      0.342         0.098      ---          0.24 

 135  11.25     0.63      0.342         0.097      ---          0.24 

 136  11.33     0.63      0.342         0.097      ---          0.25 

 137  11.42     0.63      0.342         0.096      ---          0.25 

 138  11.50     0.63      0.342         0.096      ---          0.25 

 139  11.58     0.57      0.306         0.095      ---          0.21 

 140  11.67     0.57      0.306         0.095      ---          0.21 

 141  11.75     0.57      0.306         0.095      ---          0.21 

 142  11.83     0.60      0.324         0.094      ---          0.23 

 143  11.92     0.60      0.324         0.094      ---          0.23 

 144  12.00     0.60      0.324         0.093      ---          0.23 

 145  12.08     0.83      0.450         0.093      ---          0.36 

 146  12.17     0.83      0.450         0.092      ---          0.36 

 147  12.25     0.83      0.450         0.092      ---          0.36 



 148  12.33     0.87      0.468         0.091      ---          0.38 

 149  12.42     0.87      0.468         0.091      ---          0.38 

 150  12.50     0.87      0.468         0.090      ---          0.38 

 151  12.58     0.93      0.504         0.090      ---          0.41 

 152  12.67     0.93      0.504         0.089      ---          0.41 

 153  12.75     0.93      0.504         0.089      ---          0.42 

 154  12.83     0.97      0.522         0.089      ---          0.43 

 155  12.92     0.97      0.522         0.088      ---          0.43 

 156  13.00     0.97      0.522         0.088      ---          0.43 

 157  13.08     1.13      0.612         0.087      ---          0.52 

 158  13.17     1.13      0.612         0.087      ---          0.53 

 159  13.25     1.13      0.612         0.086      ---          0.53 

 160  13.33     1.13      0.612         0.086      ---          0.53 

 161  13.42     1.13      0.612         0.085      ---          0.53 

 162  13.50     1.13      0.612         0.085      ---          0.53 

 163  13.58     0.77      0.414         0.085      ---          0.33 

 164  13.67     0.77      0.414         0.084      ---          0.33 

 165  13.75     0.77      0.414         0.084      ---          0.33 

 166  13.83     0.77      0.414         0.083      ---          0.33 

 167  13.92     0.77      0.414         0.083      ---          0.33 

 168  14.00     0.77      0.414         0.082      ---          0.33 

 169  14.08     0.90      0.486         0.082      ---          0.40 

 170  14.17     0.90      0.486         0.082      ---          0.40 

 171  14.25     0.90      0.486         0.081      ---          0.40 

 172  14.33     0.87      0.468         0.081      ---          0.39 

 173  14.42     0.87      0.468         0.080      ---          0.39 

 174  14.50     0.87      0.468         0.080      ---          0.39 

 175  14.58     0.87      0.468         0.080      ---          0.39 

 176  14.67     0.87      0.468         0.079      ---          0.39 

 177  14.75     0.87      0.468         0.079      ---          0.39 

 178  14.83     0.83      0.450         0.078      ---          0.37 

 179  14.92     0.83      0.450         0.078      ---          0.37 

 180  15.00     0.83      0.450         0.078      ---          0.37 

 181  15.08     0.80      0.432         0.077      ---          0.35 

 182  15.17     0.80      0.432         0.077      ---          0.36 

 183  15.25     0.80      0.432         0.076      ---          0.36 

 184  15.33     0.77      0.414         0.076      ---          0.34 

 185  15.42     0.77      0.414         0.076      ---          0.34 

 186  15.50     0.77      0.414         0.075      ---          0.34 

 187  15.58     0.63      0.342         0.075      ---          0.27 

 188  15.67     0.63      0.342         0.074      ---          0.27 

 189  15.75     0.63      0.342         0.074      ---          0.27 

 190  15.83     0.63      0.342         0.074      ---          0.27 

 191  15.92     0.63      0.342         0.073      ---          0.27 

 192  16.00     0.63      0.342         0.073      ---          0.27 

 193  16.08     0.13      0.072         0.073     0.022         0.05 

 194  16.17     0.13      0.072         0.072     0.022         0.05 

 195  16.25     0.13      0.072         0.072      ---          0.00 

 196  16.33     0.13      0.072         0.071      ---          0.00 

 197  16.42     0.13      0.072         0.071      ---          0.00 

 198  16.50     0.13      0.072         0.071      ---          0.00 

 199  16.58     0.10      0.054         0.070     0.016         0.04 

 200  16.67     0.10      0.054         0.070     0.016         0.04 

 201  16.75     0.10      0.054         0.070     0.016         0.04 

 202  16.83     0.10      0.054         0.069     0.016         0.04 

 203  16.92     0.10      0.054         0.069     0.016         0.04 

 204  17.00     0.10      0.054         0.069     0.016         0.04 

 205  17.08     0.17      0.090         0.068      ---          0.02 

 206  17.17     0.17      0.090         0.068      ---          0.02 

 207  17.25     0.17      0.090         0.068      ---          0.02 

 208  17.33     0.17      0.090         0.067      ---          0.02 

 209  17.42     0.17      0.090         0.067      ---          0.02 

 210  17.50     0.17      0.090         0.067      ---          0.02 



 211  17.58     0.17      0.090         0.066      ---          0.02 

 212  17.67     0.17      0.090         0.066      ---          0.02 

 213  17.75     0.17      0.090         0.066      ---          0.02 

 214  17.83     0.13      0.072         0.065      ---          0.01 

 215  17.92     0.13      0.072         0.065      ---          0.01 

 216  18.00     0.13      0.072         0.065      ---          0.01 

 217  18.08     0.13      0.072         0.064      ---          0.01 

 218  18.17     0.13      0.072         0.064      ---          0.01 

 219  18.25     0.13      0.072         0.064      ---          0.01 

 220  18.33     0.13      0.072         0.063      ---          0.01 

 221  18.42     0.13      0.072         0.063      ---          0.01 

 222  18.50     0.13      0.072         0.063      ---          0.01 

 223  18.58     0.10      0.054         0.062     0.016         0.04 

 224  18.67     0.10      0.054         0.062     0.016         0.04 

 225  18.75     0.10      0.054         0.062     0.016         0.04 

 226  18.83     0.07      0.036         0.061     0.011         0.03 

 227  18.92     0.07      0.036         0.061     0.011         0.03 

 228  19.00     0.07      0.036         0.061     0.011         0.03 

 229  19.08     0.10      0.054         0.061     0.016         0.04 

 230  19.17     0.10      0.054         0.060     0.016         0.04 

 231  19.25     0.10      0.054         0.060     0.016         0.04 

 232  19.33     0.13      0.072         0.060      ---          0.01 

 233  19.42     0.13      0.072         0.059      ---          0.01 

 234  19.50     0.13      0.072         0.059      ---          0.01 

 235  19.58     0.10      0.054         0.059     0.016         0.04 

 236  19.67     0.10      0.054         0.059     0.016         0.04 

 237  19.75     0.10      0.054         0.058     0.016         0.04 

 238  19.83     0.07      0.036         0.058     0.011         0.03 

 239  19.92     0.07      0.036         0.058     0.011         0.03 

 240  20.00     0.07      0.036         0.058     0.011         0.03 

 241  20.08     0.10      0.054         0.057     0.016         0.04 

 242  20.17     0.10      0.054         0.057     0.016         0.04 

 243  20.25     0.10      0.054         0.057     0.016         0.04 

 244  20.33     0.10      0.054         0.057     0.016         0.04 

 245  20.42     0.10      0.054         0.056     0.016         0.04 

 246  20.50     0.10      0.054         0.056     0.016         0.04 

 247  20.58     0.10      0.054         0.056     0.016         0.04 

 248  20.67     0.10      0.054         0.056     0.016         0.04 

 249  20.75     0.10      0.054         0.055     0.016         0.04 

 250  20.83     0.07      0.036         0.055     0.011         0.03 

 251  20.92     0.07      0.036         0.055     0.011         0.03 

 252  21.00     0.07      0.036         0.055     0.011         0.03 

 253  21.08     0.10      0.054         0.055     0.016         0.04 

 254  21.17     0.10      0.054         0.054     0.016         0.04 

 255  21.25     0.10      0.054         0.054     0.016         0.04 

 256  21.33     0.07      0.036         0.054     0.011         0.03 

 257  21.42     0.07      0.036         0.054     0.011         0.03 

 258  21.50     0.07      0.036         0.054     0.011         0.03 

 259  21.58     0.10      0.054         0.053      ---          0.00 

 260  21.67     0.10      0.054         0.053      ---          0.00 

 261  21.75     0.10      0.054         0.053      ---          0.00 

 262  21.83     0.07      0.036         0.053     0.011         0.03 

 263  21.92     0.07      0.036         0.053     0.011         0.03 

 264  22.00     0.07      0.036         0.052     0.011         0.03 

 265  22.08     0.10      0.054         0.052      ---          0.00 

 266  22.17     0.10      0.054         0.052      ---          0.00 

 267  22.25     0.10      0.054         0.052      ---          0.00 

 268  22.33     0.07      0.036         0.052     0.011         0.03 

 269  22.42     0.07      0.036         0.052     0.011         0.03 

 270  22.50     0.07      0.036         0.051     0.011         0.03 

 271  22.58     0.07      0.036         0.051     0.011         0.03 

 272  22.67     0.07      0.036         0.051     0.011         0.03 

 273  22.75     0.07      0.036         0.051     0.011         0.03 



 274  22.83     0.07      0.036         0.051     0.011         0.03 

 275  22.92     0.07      0.036         0.051     0.011         0.03 

 276  23.00     0.07      0.036         0.051     0.011         0.03 

 277  23.08     0.07      0.036         0.050     0.011         0.03 

 278  23.17     0.07      0.036         0.050     0.011         0.03 

 279  23.25     0.07      0.036         0.050     0.011         0.03 

 280  23.33     0.07      0.036         0.050     0.011         0.03 

 281  23.42     0.07      0.036         0.050     0.011         0.03 

 282  23.50     0.07      0.036         0.050     0.011         0.03 

 283  23.58     0.07      0.036         0.050     0.011         0.03 

 284  23.67     0.07      0.036         0.050     0.011         0.03 

 285  23.75     0.07      0.036         0.050     0.011         0.03 

 286  23.83     0.07      0.036         0.050     0.011         0.03 

 287  23.92     0.07      0.036         0.050     0.011         0.03 

 288  24.00     0.07      0.036         0.050     0.011         0.03 

     Sum =     100.0                                   Sum =    36.4 

 Flood volume = Effective rainfall      3.04(In) 

  times area      14.0(Ac.)/[(In)/(Ft.)] =       3.5(Ac.Ft) 

 Total soil loss =      1.46(In) 

 Total soil loss =     1.707(Ac.Ft) 

 Total rainfall =      4.50(In) 

 Flood volume =      154309.1 Cubic Feet 

 Total soil loss =       74374.7 Cubic Feet 

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

  Peak flow rate of this hydrograph =      7.264(CFS) 

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

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

                     24 - H O U R    S T O R M 

                R u n o f f      H y d r o g r a p h 

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

             Hydrograph in   5   Minute intervals ((CFS)) 

 

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

  Time(h+m) Volume Ac.Ft   Q(CFS)  0        2.5       5.0       7.5      10.0 

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

    0+ 5       0.0002      0.03  Q         |         |         |         |  

    0+10       0.0012      0.15  Q         |         |         |         |  

    0+15       0.0029      0.24  Q         |         |         |         |  

    0+20       0.0049      0.29  VQ        |         |         |         |  

    0+25       0.0074      0.37  VQ        |         |         |         |  

    0+30       0.0105      0.44  VQ        |         |         |         |  

    0+35       0.0137      0.47  VQ        |         |         |         |  

    0+40       0.0170      0.48  VQ        |         |         |         |  

    0+45       0.0204      0.50  VQ        |         |         |         |  

    0+50       0.0240      0.52  V Q       |         |         |         |  

    0+55       0.0281      0.59  V Q       |         |         |         |  

    1+ 0       0.0325      0.64  V Q       |         |         |         |  

    1+ 5       0.0370      0.65  V Q       |         |         |         |  

    1+10       0.0412      0.61  V Q       |         |         |         |  

    1+15       0.0451      0.57  V Q       |         |         |         |  

    1+20       0.0489      0.56  V Q       |         |         |         |  

    1+25       0.0527      0.55  V Q       |         |         |         |  

    1+30       0.0565      0.55  V Q       |         |         |         |  

    1+35       0.0602      0.54  V Q       |         |         |         |  

    1+40       0.0639      0.54  V Q       |         |         |         |  

    1+45       0.0676      0.54  V Q       |         |         |         |  

    1+50       0.0714      0.55  V Q       |         |         |         |  

    1+55       0.0756      0.61  V Q       |         |         |         |  

    2+ 0       0.0802      0.66  V Q       |         |         |         |  

    2+ 5       0.0848      0.67  V Q       |         |         |         |  

    2+10       0.0895      0.68  |VQ       |         |         |         |  

    2+15       0.0943      0.69  |VQ       |         |         |         |  

    2+20       0.0991      0.70  |VQ       |         |         |         |  



    2+25       0.1039      0.70  |VQ       |         |         |         |  

    2+30       0.1088      0.70  |VQ       |         |         |         |  

    2+35       0.1137      0.72  |VQ       |         |         |         |  

    2+40       0.1191      0.78  |V Q      |         |         |         |  

    2+45       0.1248      0.83  |V Q      |         |         |         |  

    2+50       0.1307      0.85  |V Q      |         |         |         |  

    2+55       0.1366      0.86  |V Q      |         |         |         |  

    3+ 0       0.1426      0.87  |V Q      |         |         |         |  

    3+ 5       0.1486      0.87  |V Q      |         |         |         |  

    3+10       0.1547      0.88  |V Q      |         |         |         |  

    3+15       0.1607      0.88  |V Q      |         |         |         |  

    3+20       0.1668      0.88  |V Q      |         |         |         |  

    3+25       0.1729      0.89  |V Q      |         |         |         |  

    3+30       0.1790      0.89  | VQ      |         |         |         |  

    3+35       0.1851      0.89  | VQ      |         |         |         |  

    3+40       0.1913      0.89  | VQ      |         |         |         |  

    3+45       0.1974      0.89  | VQ      |         |         |         |  

    3+50       0.2036      0.90  | VQ      |         |         |         |  

    3+55       0.2102      0.96  | VQ      |         |         |         |  

    4+ 0       0.2172      1.01  | V Q     |         |         |         |  

    4+ 5       0.2243      1.03  | V Q     |         |         |         |  

    4+10       0.2314      1.04  | V Q     |         |         |         |  

    4+15       0.2387      1.05  | V Q     |         |         |         |  

    4+20       0.2460      1.07  | V Q     |         |         |         |  

    4+25       0.2538      1.13  | V Q     |         |         |         |  

    4+30       0.2619      1.18  | V Q     |         |         |         |  

    4+35       0.2702      1.20  |  VQ     |         |         |         |  

    4+40       0.2785      1.21  |  VQ     |         |         |         |  

    4+45       0.2870      1.22  |  VQ     |         |         |         |  

    4+50       0.2948      1.14  |  VQ     |         |         |         |  

    4+55       0.3000      0.75  |  Q      |         |         |         |  

    5+ 0       0.3030      0.44  |Q V      |         |         |         |  

    5+ 5       0.3058      0.40  |Q V      |         |         |         |  

    5+10       0.3103      0.66  | QV      |         |         |         |  

    5+15       0.3164      0.88  |  Q      |         |         |         |  

    5+20       0.3230      0.96  |  Q      |         |         |         |  

    5+25       0.3303      1.06  |  VQ     |         |         |         |  

    5+30       0.3380      1.13  |  VQ     |         |         |         |  

    5+35       0.3454      1.07  |  VQ     |         |         |         |  

    5+40       0.3505      0.73  | QV      |         |         |         |  

    5+45       0.3536      0.45  |Q V      |         |         |         |  

    5+50       0.3560      0.35  |Q  V     |         |         |         |  

    5+55       0.3581      0.30  |Q  V     |         |         |         |  

    6+ 0       0.3599      0.27  |Q  V     |         |         |         |  

    6+ 5       0.3618      0.27  |Q  V     |         |         |         |  

    6+10       0.3642      0.35  |Q  V     |         |         |         |  

    6+15       0.3670      0.41  |Q  V     |         |         |         |  

    6+20       0.3699      0.43  |Q  V     |         |         |         |  

    6+25       0.3730      0.44  |Q  V     |         |         |         |  

    6+30       0.3761      0.45  |Q  V     |         |         |         |  

    6+35       0.3794      0.48  |Q  V     |         |         |         |  

    6+40       0.3833      0.57  | Q V     |         |         |         |  

    6+45       0.3878      0.65  | Q V     |         |         |         |  

    6+50       0.3925      0.69  | Q V     |         |         |         |  

    6+55       0.3975      0.72  | Q V     |         |         |         |  

    7+ 0       0.4025      0.74  | Q V     |         |         |         |  

    7+ 5       0.4077      0.75  |  QV     |         |         |         |  

    7+10       0.4130      0.77  |  QV     |         |         |         |  

    7+15       0.4184      0.78  |  QV     |         |         |         |  

    7+20       0.4240      0.81  |  QV     |         |         |         |  

    7+25       0.4302      0.91  |  QV     |         |         |         |  

    7+30       0.4370      0.99  |  QV     |         |         |         |  

    7+35       0.4442      1.04  |   QV    |         |         |         |  



    7+40       0.4521      1.15  |   QV    |         |         |         |  

    7+45       0.4606      1.24  |   QV    |         |         |         |  

    7+50       0.4696      1.30  |    Q    |         |         |         |  

    7+55       0.4793      1.41  |    Q    |         |         |         |  

    8+ 0       0.4897      1.50  |    VQ   |         |         |         |  

    8+ 5       0.5006      1.59  |    VQ   |         |         |         |  

    8+10       0.5130      1.79  |    V Q  |         |         |         |  

    8+15       0.5264      1.95  |    V Q  |         |         |         |  

    8+20       0.5403      2.02  |     V Q |         |         |         |  

    8+25       0.5546      2.07  |     V Q |         |         |         |  

    8+30       0.5691      2.11  |     V Q |         |         |         |  

    8+35       0.5840      2.16  |     V Q |         |         |         |  

    8+40       0.5996      2.26  |     V  Q|         |         |         |  

    8+45       0.6157      2.35  |     V  Q|         |         |         |  

    8+50       0.6324      2.41  |      V Q|         |         |         |  

    8+55       0.6498      2.53  |      V  Q         |         |         |  

    9+ 0       0.6678      2.62  |      V  Q         |         |         |  

    9+ 5       0.6864      2.70  |      V  Q         |         |         |  

    9+10       0.7064      2.90  |      V  |Q        |         |         |  

    9+15       0.7274      3.06  |       V | Q       |         |         |  

    9+20       0.7492      3.15  |       V | Q       |         |         |  

    9+25       0.7718      3.28  |       V |  Q      |         |         |  

    9+30       0.7951      3.39  |       V |  Q      |         |         |  

    9+35       0.8189      3.46  |        V|  Q      |         |         |  

    9+40       0.8436      3.58  |        V|   Q     |         |         |  

    9+45       0.8690      3.68  |        V|   Q     |         |         |  

    9+50       0.8948      3.75  |         V    Q    |         |         |  

    9+55       0.9215      3.87  |         V    Q    |         |         |  

   10+ 0       0.9488      3.96  |         V    Q    |         |         |  

   10+ 5       0.9754      3.87  |         |V   Q    |         |         |  

   10+10       0.9983      3.32  |         |V Q      |         |         |  

   10+15       1.0180      2.86  |         |Q        |         |         |  

   10+20       1.0366      2.70  |         QV        |         |         |  

   10+25       1.0545      2.60  |         QV        |         |         |  

   10+30       1.0720      2.54  |         Q V       |         |         |  

   10+35       1.0899      2.60  |         Q V       |         |         |  

   10+40       1.1105      2.99  |         |QV       |         |         |  

   10+45       1.1333      3.31  |         | VQ      |         |         |  

   10+50       1.1570      3.43  |         |  Q      |         |         |  

   10+55       1.1811      3.50  |         |  VQ     |         |         |  

   11+ 0       1.2055      3.55  |         |  VQ     |         |         |  

   11+ 5       1.2301      3.56  |         |  VQ     |         |         |  

   11+10       1.2542      3.50  |         |   Q     |         |         |  

   11+15       1.2781      3.46  |         |  QV     |         |         |  

   11+20       1.3019      3.46  |         |  QV     |         |         |  

   11+25       1.3257      3.46  |         |  QV     |         |         |  

   11+30       1.3496      3.47  |         |  Q V    |         |         |  

   11+35       1.3733      3.43  |         |  Q V    |         |         |  

   11+40       1.3958      3.28  |         |  Q V    |         |         |  

   11+45       1.4175      3.14  |         | Q   V   |         |         |  

   11+50       1.4389      3.11  |         | Q   V   |         |         |  

   11+55       1.4607      3.17  |         | Q   V   |         |         |  

   12+ 0       1.4829      3.22  |         | Q   V   |         |         |  

   12+ 5       1.5062      3.38  |         |  Q   V  |         |         |  

   12+10       1.5335      3.97  |         |    Q V  |         |         |  

   12+15       1.5643      4.46  |         |      Q  |         |         |  

   12+20       1.5965      4.68  |         |       Q |         |         |  

   12+25       1.6301      4.88  |         |       VQ|         |         |  

   12+30       1.6647      5.03  |         |       V Q         |         |  

   12+35       1.7002      5.16  |         |        VQ         |         |  

   12+40       1.7373      5.38  |         |        V|Q        |         |  

   12+45       1.7757      5.57  |         |         V Q       |         |  

   12+50       1.8148      5.68  |         |         V Q       |         |  



   12+55       1.8549      5.83  |         |         V  Q      |         |  

   13+ 0       1.8959      5.94  |         |         |V Q      |         |  

   13+ 5       1.9379      6.11  |         |         |V  Q     |         |  

   13+10       1.9832      6.57  |         |         | V   Q   |         |  

   13+15       2.0310      6.94  |         |         | V    Q  |         |  

   13+20       2.0799      7.10  |         |         |  V    Q |         |  

   13+25       2.1294      7.20  |         |         |   V   Q |         |  

   13+30       2.1795      7.26  |         |         |   V    Q|         |  

   13+35       2.2283      7.09  |         |         |    V  Q |         |  

   13+40       2.2711      6.21  |         |         |   QV    |         |  

   13+45       2.3089      5.49  |         |         |Q    V   |         |  

   13+50       2.3448      5.22  |         |         Q     V   |         |  

   13+55       2.3797      5.06  |         |         Q     V   |         |  

   14+ 0       2.4139      4.96  |         |        Q|      V  |         |  

   14+ 5       2.4481      4.97  |         |        Q|      V  |         |  

   14+10       2.4843      5.26  |         |         |Q      V |         |  

   14+15       2.5222      5.49  |         |         |Q      V |         |  

   14+20       2.5604      5.55  |         |         | Q     V |         |  

   14+25       2.5983      5.51  |         |         | Q      V|         |  

   14+30       2.6360      5.47  |         |         |Q       V|         |  

   14+35       2.6736      5.46  |         |         |Q        V         |  

   14+40       2.7111      5.45  |         |         |Q        V         |  

   14+45       2.7488      5.46  |         |         |Q        |V        |  

   14+50       2.7863      5.46  |         |         |Q        |V        |  

   14+55       2.8234      5.38  |         |         |Q        |V        |  

   15+ 0       2.8601      5.32  |         |         |Q        | V       |  

   15+ 5       2.8965      5.28  |         |         |Q        | V       |  

   15+10       2.9323      5.20  |         |         Q         |  V      |  

   15+15       2.9675      5.12  |         |         Q         |  V      |  

   15+20       3.0024      5.07  |         |         Q         |  V      |  

   15+25       3.0366      4.97  |         |        Q|         |   V     |  

   15+30       3.0703      4.89  |         |        Q|         |   V     |  

   15+35       3.1032      4.78  |         |        Q|         |    V    |  

   15+40       3.1337      4.43  |         |      Q  |         |    V    |  

   15+45       3.1622      4.14  |         |     Q   |         |    V    |  

   15+50       3.1899      4.02  |         |     Q   |         |     V   |  

   15+55       3.2172      3.96  |         |    Q    |         |     V   |  

   16+ 0       3.2441      3.91  |         |    Q    |         |     V   |  

   16+ 5       3.2692      3.64  |         |   Q     |         |     V   |  

   16+10       3.2871      2.60  |         Q         |         |      V  |  

   16+15       3.2987      1.69  |     Q   |         |         |      V  |  

   16+20       3.3064      1.12  |   Q     |         |         |      V  |  

   16+25       3.3115      0.73  | Q       |         |         |      V  |  

   16+30       3.3150      0.52  | Q       |         |         |      V  |  

   16+35       3.3179      0.42  |Q        |         |         |      V  |  

   16+40       3.3213      0.49  |Q        |         |         |      V  |  

   16+45       3.3251      0.56  | Q       |         |         |      V  |  

   16+50       3.3290      0.56  | Q       |         |         |      V  |  

   16+55       3.3327      0.55  | Q       |         |         |      V  |  

   17+ 0       3.3364      0.54  | Q       |         |         |      V  |  

   17+ 5       3.3399      0.51  | Q       |         |         |      V  |  

   17+10       3.3428      0.42  |Q        |         |         |      V  |  

   17+15       3.3453      0.36  |Q        |         |         |      V  |  

   17+20       3.3477      0.35  |Q        |         |         |      V  |  

   17+25       3.3501      0.34  |Q        |         |         |      V  |  

   17+30       3.3524      0.34  |Q        |         |         |      V  |  

   17+35       3.3547      0.34  |Q        |         |         |      V  |  

   17+40       3.3571      0.34  |Q        |         |         |      V  |  

   17+45       3.3595      0.34  |Q        |         |         |      V  |  

   17+50       3.3617      0.33  |Q        |         |         |      V  |  

   17+55       3.3634      0.24  Q         |         |         |      V  |  

   18+ 0       3.3646      0.18  Q         |         |         |      V  |  

   18+ 5       3.3657      0.15  Q         |         |         |       V |  



   18+10       3.3667      0.14  Q         |         |         |       V |  

   18+15       3.3676      0.14  Q         |         |         |       V |  

   18+20       3.3685      0.13  Q         |         |         |       V |  

   18+25       3.3694      0.13  Q         |         |         |       V |  

   18+30       3.3703      0.13  Q         |         |         |       V |  

   18+35       3.3714      0.16  Q         |         |         |       V |  

   18+40       3.3735      0.30  |Q        |         |         |       V |  

   18+45       3.3763      0.40  |Q        |         |         |       V |  

   18+50       3.3792      0.43  |Q        |         |         |       V |  

   18+55       3.3820      0.40  |Q        |         |         |       V |  

   19+ 0       3.3845      0.37  |Q        |         |         |       V |  

   19+ 5       3.3871      0.37  |Q        |         |         |       V |  

   19+10       3.3900      0.43  |Q        |         |         |       V |  

   19+15       3.3933      0.48  |Q        |         |         |       V |  

   19+20       3.3966      0.47  |Q        |         |         |       V |  

   19+25       3.3991      0.36  |Q        |         |         |       V |  

   19+30       3.4009      0.27  |Q        |         |         |       V |  

   19+35       3.4028      0.27  |Q        |         |         |       V |  

   19+40       3.4054      0.37  |Q        |         |         |       V |  

   19+45       3.4085      0.45  |Q        |         |         |       V |  

   19+50       3.4117      0.47  |Q        |         |         |       V |  

   19+55       3.4146      0.42  |Q        |         |         |       V |  

   20+ 0       3.4173      0.39  |Q        |         |         |       V |  

   20+ 5       3.4200      0.39  |Q        |         |         |       V |  

   20+10       3.4230      0.44  |Q        |         |         |       V |  

   20+15       3.4264      0.49  |Q        |         |         |       V |  

   20+20       3.4298      0.50  | Q       |         |         |       V |  

   20+25       3.4333      0.51  | Q       |         |         |       V |  

   20+30       3.4369      0.52  | Q       |         |         |       V |  

   20+35       3.4405      0.52  | Q       |         |         |       V |  

   20+40       3.4441      0.53  | Q       |         |         |       V |  

   20+45       3.4477      0.53  | Q       |         |         |       V |  

   20+50       3.4513      0.52  | Q       |         |         |       V |  

   20+55       3.4544      0.46  |Q        |         |         |        V|  

   21+ 0       3.4573      0.41  |Q        |         |         |        V|  

   21+ 5       3.4601      0.41  |Q        |         |         |        V|  

   21+10       3.4632      0.46  |Q        |         |         |        V|  

   21+15       3.4666      0.50  |Q        |         |         |        V|  

   21+20       3.4700      0.50  |Q        |         |         |        V|  

   21+25       3.4731      0.44  |Q        |         |         |        V|  

   21+30       3.4759      0.40  |Q        |         |         |        V|  

   21+35       3.4783      0.36  |Q        |         |         |        V|  

   21+40       3.4799      0.23  Q         |         |         |        V|  

   21+45       3.4809      0.14  Q         |         |         |        V|  

   21+50       3.4817      0.12  Q         |         |         |        V|  

   21+55       3.4832      0.21  Q         |         |         |        V|  

   22+ 0       3.4852      0.29  |Q        |         |         |        V|  

   22+ 5       3.4872      0.29  |Q        |         |         |        V|  

   22+10       3.4885      0.19  Q         |         |         |        V|  

   22+15       3.4893      0.11  Q         |         |         |        V|  

   22+20       3.4900      0.11  Q         |         |         |        V|  

   22+25       3.4914      0.20  Q         |         |         |        V|  

   22+30       3.4933      0.28  |Q        |         |         |        V|  

   22+35       3.4954      0.30  |Q        |         |         |        V|  

   22+40       3.4976      0.32  |Q        |         |         |        V|  

   22+45       3.4998      0.33  |Q        |         |         |        V|  

   22+50       3.5022      0.34  |Q        |         |         |        V|  

   22+55       3.5045      0.34  |Q        |         |         |        V|  

   23+ 0       3.5069      0.35  |Q        |         |         |        V|  

   23+ 5       3.5093      0.35  |Q        |         |         |        V|  

   23+10       3.5117      0.35  |Q        |         |         |        V|  

   23+15       3.5141      0.35  |Q        |         |         |        V|  

   23+20       3.5165      0.35  |Q        |         |         |        V|  



   23+25       3.5190      0.36  |Q        |         |         |        V|  

   23+30       3.5214      0.36  |Q        |         |         |        V|  

   23+35       3.5239      0.36  |Q        |         |         |        V|  

   23+40       3.5263      0.36  |Q        |         |         |        V|  

   23+45       3.5288      0.36  |Q        |         |         |        V|  

   23+50       3.5312      0.36  |Q        |         |         |        V|  

   23+55       3.5337      0.36  |Q        |         |         |        V|  

   24+ 0       3.5361      0.36  |Q        |         |         |        V|  

   24+ 5       3.5384      0.33  |Q        |         |         |        V|  

   24+10       3.5399      0.21  Q         |         |         |        V|  

   24+15       3.5406      0.11  Q         |         |         |        V|  

   24+20       3.5412      0.08  Q         |         |         |        V|  

   24+25       3.5415      0.05  Q         |         |         |        V|  

   24+30       3.5418      0.04  Q         |         |         |        V|  

   24+35       3.5420      0.03  Q         |         |         |        V|  

   24+40       3.5422      0.02  Q         |         |         |        V|  

   24+45       3.5423      0.02  Q         |         |         |        V|  

   24+50       3.5424      0.01  Q         |         |         |        V|  

   24+55       3.5424      0.01  Q         |         |         |        V|  

   25+ 0       3.5424      0.00  Q         |         |         |        V|  

   25+ 5       3.5424      0.00  Q         |         |         |         V  

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

 

 

 



 

 

Appendix D 
Detention Routing Calculations 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Patterson Commerce Center

Basin Routing Study Summary

Stage Storage Table

# Depth Elevation Area (sf)
Incremental 

volume (cf)

Total Volume 

(cf)

Total Volume 

(acre-ft)
Outflow Q Notes

1 0.00 1,492.20 0 0 0 - 0.00 Invert of 6" outlet pipe

2 0.80 1,493.00 19,956 3,193 3,193 0.073 0.63 **Bottom of the rock

3 1.80 1,494.00 19,956 7,982 11,175 0.257 1.14 **Top of the rock / Bottom of Eng. Media 

4 2.80 1,495.00 19,956 5,987 17,162 0.394 1.48

5 3.80 1,496.00 19,956 5,987 23,149 0.531 1.76

6 4.80 1,497.00 19,956 5,987 29,136 0.669 1.99 **Top of Eng. Media / Bottom of Basin

7 5.30 1,497.50 21,565 10,380 39,516 0.907 2.10 *Outlet  TG / Basin WQMP Volume

8 5.80 1,498.00 23,200 11,191 40,327 0.926 2.21

9 6.80 1,499.00 26,544 24,872 65,199 1.497 2.40

10 7.80 1,500.00 29,989 28,267 93,466 2.146 2.58

11 8.80 1,501.00 33,535 31,762 96,961 2.226 2.75

12 9.80 1,502.00 37,197 35,366 128,832 2.958 2.90 Top of the basin 

*WQMP Design Capture Volume is 22,194 CF

**Rock = 40% voids, Eng. Media = 30% voids

System releases water after basin volume reaches 39,516 CF

Orifice Qout 6" 

pipe

1,492.20 0.00

1,493.00 0.63

1,494.00 1.14 Q OutFlow = CA x (2gh)^(1/2) 

1,495.00 1.48 = 0.6A x (64.4xh)^(1/2) 

1,496.00 1.76 A = Proposed 6" Outlet Pipe = 3.141*0.25^2=0.196 ft^2

1,497.00 1.99 h = Water Height Above Middle of Outlet Invert

1,497.50 2.10 Example:  WSE @ 1,493

1,498.00 2.21 = 0.6 x (0.196) [64.4 x (1493-1492.55)]^(1/2)

1,499.00 2.40 = 0.63 cfs

1,500.00 2.58

1,501.00 2.75

1,502.00 2.90

Q out from bioretention basin Note:

Basin A Routing Summary Table

1 Hour 3 Hour 6 Hour 24 Hour 2. WSE is 1499.27 for 100 year storm.

10.3 7.7 6.6 3.0 *

2.3 2.4 2.4 2.4 **

1498.33 1498.92 1499.09 1499.27 ** *From Unit Hydrograph Study for Existing Condition

**From Routing Study

Existing Q Out (CFS)

100 YEAR STORM

Max. Q Out (CFS) after 

WSE

1. Peak discharge of 2.4 CFS occurs during the 100 year 24 hour event, which 

is less than the existing Q out 3.0 CFS.
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 ********************* HYDROGRAPH INFORMATION ********************** 

 

   From study/file name: 2995q100uhp1100.rte 

 ****************************HYDROGRAPH DATA**************************** 

   Number of intervals =    25 

   Time interval =    5.0 (Min.) 

   Maximum/Peak flow rate =       31.278 (CFS) 

   Total volume =       1.331 (Ac.Ft) 

  Status of hydrographs being held in storage 

             Stream 1  Stream 2  Stream 3  Stream 4  Stream 5 

  Peak (CFS)      0.000     0.000     0.000     0.000     0.000 

  Vol (Ac.Ft)      0.000     0.000     0.000     0.000     0.000 

 *********************************************************************** 

 

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

 Process from Point/Station        1.000 to Point/Station        1.000 

 **** RETARDING BASIN ROUTING **** 

 ______________________________________________________________________ 

 

 User entry of depth-outflow-storage data 

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

 Total number of inflow hydrograph intervals = 25 

 Hydrograph time unit =  5.000 (Min.) 

 Initial depth in storage basin =   0.00(Ft.) 

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

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

 Initial basin depth =   0.00 (Ft.) 

 Initial basin storage =      0.00 (Ac.Ft) 

 Initial basin outflow =   0.00 (CFS) 

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

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

 Depth vs. Storage and Depth vs. Discharge data: 

  Basin Depth  Storage    Outflow   (S-O*dt/2)   (S+O*dt/2) 

      (Ft.)    (Ac.Ft)    (CFS)     (Ac.Ft)    (Ac.Ft) 

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

          0.000      0.000      0.000      0.000        0.000 

          0.800      0.073      0.630      0.071        0.075 

          1.800      0.257      1.140      0.253        0.261 

          2.800      0.394      1.480      0.389        0.399 

          3.800      0.531      1.760      0.525        0.537 

          4.800      0.669      1.990      0.662        0.676 

          5.300      0.907      2.100      0.900        0.914 

          5.800      0.926      2.210      0.918        0.934 

          6.800      1.497      2.400      1.489        1.505 

          7.800      2.146      2.580      2.137        2.155 



          8.800      2.226      2.750      2.217        2.235 

          9.800      2.958      2.900      2.948        2.968 

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

   Hydrograph Detention Basin Routing 

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

 

 Graph values: 'I'= unit inflow; 'O'=outflow at time shown 

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

  Time   Inflow  Outflow    Storage                                     Depth  

 (Hours)  (CFS)   (CFS)     (Ac.Ft) .0       7.8   15.64   23.46   31.28 (Ft.) 

  0.083    0.58    0.02      0.002  O       |       |       |       |     0.02 

  0.167    3.04    0.12      0.014  O  I    |       |       |       |     0.15 

  0.250    5.24    0.35      0.041  O    I  |       |       |       |     0.45 

  0.333    6.56    0.64      0.078  O     I |       |       |       |     0.83 

  0.417    7.57    0.77      0.122  O      I|       |       |       |     1.07 

  0.500    8.72    0.91      0.172  O       I       |       |       |     1.34 

  0.583   10.13    1.07      0.230  |O      | I     |       |       |     1.66 

  0.667   11.75    1.24      0.298  |O      |   I   |       |       |     2.10 

  0.750   14.14    1.44      0.378  |O      |     I |       |       |     2.68 

  0.833   20.66    1.67      0.487  |O      |       |    I  |       |     3.48 

  0.917   31.28    1.96      0.653  | O     |       |       |       I     4.69 

  1.000   26.33    2.07      0.838  | O     |       |       | I     |     5.15 

  1.083   16.19    2.22      0.969  | O     |       I       |       |     5.88 

  1.167    9.95    2.25      1.044  | O     | I     |       |       |     6.01 

  1.250    6.05    2.26      1.084  | O   I |       |       |       |     6.08 

  1.333    4.22    2.27      1.103  | O I   |       |       |       |     6.11 

  1.417    3.03    2.27      1.113  | OI    |       |       |       |     6.13 

  1.500    2.32    2.27      1.115  | O     |       |       |       |     6.13 

  1.583    1.74    2.27      1.114  |IO     |       |       |       |     6.13 

  1.667    1.30    2.27      1.108  |IO     |       |       |       |     6.12 

  1.750    0.94    2.27      1.101  I O     |       |       |       |     6.11 

  1.833    0.70    2.26      1.091  I O     |       |       |       |     6.09 

  1.917    0.55    2.26      1.079  I O     |       |       |       |     6.07 

  2.000    0.14    2.26      1.066  I O     |       |       |       |     6.05 

  2.083    0.06    2.25      1.051  I O     |       |       |       |     6.02 

  2.167    0.00    2.25      1.036  I O     |       |       |       |     5.99 

  2.250    0.00    2.24      1.021  I O     |       |       |       |     5.97 

  2.333    0.00    2.24      1.005  I O     |       |       |       |     5.94 

  2.417    0.00    2.23      0.990  I O     |       |       |       |     5.91 

  2.500    0.00    2.23      0.975  I O     |       |       |       |     5.88 

  2.583    0.00    2.22      0.959  I O     |       |       |       |     5.86 

  2.667    0.00    2.22      0.944  I O     |       |       |       |     5.83 

  2.750    0.00    2.21      0.929  I O     |       |       |       |     5.80 

  2.833    0.00    2.14      0.914  I O     |       |       |       |     5.48 

  2.917    0.00    2.10      0.899  I O     |       |       |       |     5.28 

  3.000    0.00    2.09      0.885  I O     |       |       |       |     5.25 

  3.083    0.00    2.08      0.870  I O     |       |       |       |     5.22 

  3.167    0.00    2.08      0.856  I O     |       |       |       |     5.19 

  3.250    0.00    2.07      0.842  I O     |       |       |       |     5.16 

  3.333    0.00    2.06      0.828  I O     |       |       |       |     5.13 

  3.417    0.00    2.06      0.813  I O     |       |       |       |     5.10 

  3.500    0.00    2.05      0.799  I O     |       |       |       |     5.07 

  3.583    0.00    2.04      0.785  I O     |       |       |       |     5.04 

  3.667    0.00    2.04      0.771  I O     |       |       |       |     5.01 

  3.750    0.00    2.03      0.757  I O     |       |       |       |     4.98 

  3.833    0.00    2.02      0.743  I O     |       |       |       |     4.96 

  3.917    0.00    2.02      0.729  I O     |       |       |       |     4.93 

  4.000    0.00    2.01      0.715  I O     |       |       |       |     4.90 

  4.083    0.00    2.00      0.701  I O     |       |       |       |     4.87 

  4.167    0.00    2.00      0.688  I O     |       |       |       |     4.84 

  4.250    0.00    1.99      0.674  I O     |       |       |       |     4.81 

  4.333    0.00    1.98      0.660  I O     |       |       |       |     4.74 

  4.417    0.00    1.95      0.647  IO      |       |       |       |     4.64 



  4.500    0.00    1.93      0.633  IO      |       |       |       |     4.54 

  4.583    0.00    1.91      0.620  IO      |       |       |       |     4.45 

  4.667    0.00    1.89      0.607  IO      |       |       |       |     4.35 

  4.750    0.00    1.87      0.594  IO      |       |       |       |     4.26 

  4.833    0.00    1.84      0.581  IO      |       |       |       |     4.16 

  4.917    0.00    1.82      0.569  IO      |       |       |       |     4.07 

  5.000    0.00    1.80      0.556  IO      |       |       |       |     3.98 

  5.083    0.00    1.78      0.544  IO      |       |       |       |     3.89 

  5.167    0.00    1.76      0.532  IO      |       |       |       |     3.81 

  5.250    0.00    1.74      0.520  IO      |       |       |       |     3.72 

  5.333    0.00    1.71      0.508  IO      |       |       |       |     3.63 

  5.417    0.00    1.69      0.496  IO      |       |       |       |     3.55 

  5.500    0.00    1.67      0.485  IO      |       |       |       |     3.46 

  5.583    0.00    1.64      0.473  IO      |       |       |       |     3.38 

  5.667    0.00    1.62      0.462  IO      |       |       |       |     3.30 

  5.750    0.00    1.60      0.451  IO      |       |       |       |     3.21 

  5.833    0.00    1.57      0.440  IO      |       |       |       |     3.14 

  5.917    0.00    1.55      0.429  IO      |       |       |       |     3.06 

  6.000    0.00    1.53      0.419  IO      |       |       |       |     2.98 

  6.083    0.00    1.51      0.408  IO      |       |       |       |     2.90 

  6.167    0.00    1.49      0.398  IO      |       |       |       |     2.83 

  6.250    0.00    1.46      0.388  IO      |       |       |       |     2.75 

  6.333    0.00    1.44      0.378  IO      |       |       |       |     2.68 

  6.417    0.00    1.41      0.368  IO      |       |       |       |     2.61 

  6.500    0.00    1.39      0.358  IO      |       |       |       |     2.54 

  6.583    0.00    1.37      0.349  IO      |       |       |       |     2.47 

  6.667    0.00    1.34      0.339  IO      |       |       |       |     2.40 

  6.750    0.00    1.32      0.330  IO      |       |       |       |     2.33 

  6.833    0.00    1.30      0.321  IO      |       |       |       |     2.27 

  6.917    0.00    1.28      0.312  IO      |       |       |       |     2.20 

  7.000    0.00    1.26      0.303  IO      |       |       |       |     2.14 

  7.083    0.00    1.23      0.295  IO      |       |       |       |     2.08 

  7.167    0.00    1.21      0.286  IO      |       |       |       |     2.02 

  7.250    0.00    1.19      0.278  IO      |       |       |       |     1.95 

  7.333    0.00    1.17      0.270  IO      |       |       |       |     1.90 

  7.417    0.00    1.15      0.262  IO      |       |       |       |     1.84 

  7.500    0.00    1.13      0.254  IO      |       |       |       |     1.78 

  7.583    0.00    1.11      0.246  IO      |       |       |       |     1.74 

  7.667    0.00    1.09      0.239  IO      |       |       |       |     1.70 

  7.750    0.00    1.07      0.231  IO      |       |       |       |     1.66 

  7.833    0.00    1.05      0.224  IO      |       |       |       |     1.62 

  7.917    0.00    1.03      0.217  IO      |       |       |       |     1.58 

  8.000    0.00    1.01      0.210  IO      |       |       |       |     1.54 

  8.083    0.00    0.99      0.203  IO      |       |       |       |     1.51 

  8.167    0.00    0.97      0.196  O       |       |       |       |     1.47 

  8.250    0.00    0.95      0.190  O       |       |       |       |     1.43 

  8.333    0.00    0.94      0.183  O       |       |       |       |     1.40 

  8.417    0.00    0.92      0.177  O       |       |       |       |     1.36 

  8.500    0.00    0.90      0.171  O       |       |       |       |     1.33 

  8.583    0.00    0.88      0.164  O       |       |       |       |     1.30 

  8.667    0.00    0.87      0.158  O       |       |       |       |     1.26 

  8.750    0.00    0.85      0.152  O       |       |       |       |     1.23 

  8.833    0.00    0.83      0.147  O       |       |       |       |     1.20 

  8.917    0.00    0.82      0.141  O       |       |       |       |     1.17 

  9.000    0.00    0.80      0.135  O       |       |       |       |     1.14 

  9.083    0.00    0.79      0.130  O       |       |       |       |     1.11 

  9.167    0.00    0.77      0.125  O       |       |       |       |     1.08 

  9.250    0.00    0.76      0.119  O       |       |       |       |     1.05 

  9.333    0.00    0.74      0.114  O       |       |       |       |     1.02 

  9.417    0.00    0.73      0.109  O       |       |       |       |     1.00 

  9.500    0.00    0.72      0.104  O       |       |       |       |     0.97 

  9.583    0.00    0.70      0.099  O       |       |       |       |     0.94 

  9.667    0.00    0.69      0.094  O       |       |       |       |     0.92 



  9.750    0.00    0.68      0.090  O       |       |       |       |     0.89 

  9.833    0.00    0.66      0.085  O       |       |       |       |     0.87 

  9.917    0.00    0.65      0.081  O       |       |       |       |     0.84 

 10.000    0.00    0.64      0.076  O       |       |       |       |     0.82 

 10.083    0.00    0.62      0.072  O       |       |       |       |     0.79 

 10.167    0.00    0.58      0.068  O       |       |       |       |     0.74 

 10.250    0.00    0.55      0.064  O       |       |       |       |     0.70 

 10.333    0.00    0.52      0.060  O       |       |       |       |     0.66 

 10.417    0.00    0.49      0.057  O       |       |       |       |     0.62 

 10.500    0.00    0.46      0.053  O       |       |       |       |     0.58 

 10.583    0.00    0.43      0.050  O       |       |       |       |     0.55 

 10.667    0.00    0.41      0.047  O       |       |       |       |     0.52 

 10.750    0.00    0.38      0.045  O       |       |       |       |     0.49 

 10.833    0.00    0.36      0.042  O       |       |       |       |     0.46 

 10.917    0.00    0.34      0.040  O       |       |       |       |     0.43 

 11.000    0.00    0.32      0.037  O       |       |       |       |     0.41 

 11.083    0.00    0.30      0.035  O       |       |       |       |     0.39 

 11.167    0.00    0.29      0.033  O       |       |       |       |     0.36 

 11.250    0.00    0.27      0.031  O       |       |       |       |     0.34 

 11.333    0.00    0.25      0.029  O       |       |       |       |     0.32 

 11.417    0.00    0.24      0.028  O       |       |       |       |     0.30 

 11.500    0.00    0.23      0.026  O       |       |       |       |     0.29 

 11.583    0.00    0.21      0.025  O       |       |       |       |     0.27 

 11.667    0.00    0.20      0.023  O       |       |       |       |     0.25 

 11.750    0.00    0.19      0.022  O       |       |       |       |     0.24 

 11.833    0.00    0.18      0.021  O       |       |       |       |     0.23 

 11.917    0.00    0.17      0.019  O       |       |       |       |     0.21 

 12.000    0.00    0.16      0.018  O       |       |       |       |     0.20 

 12.083    0.00    0.15      0.017  O       |       |       |       |     0.19 

 12.167    0.00    0.14      0.016  O       |       |       |       |     0.18 

 12.250    0.00    0.13      0.015  O       |       |       |       |     0.17 

 12.333    0.00    0.12      0.014  O       |       |       |       |     0.16 

 12.417    0.00    0.12      0.014  O       |       |       |       |     0.15 

 12.500    0.00    0.11      0.013  O       |       |       |       |     0.14 

 12.583    0.00    0.10      0.012  O       |       |       |       |     0.13 

 12.667    0.00    0.10      0.011  O       |       |       |       |     0.12 

 12.750    0.00    0.09      0.011  O       |       |       |       |     0.12 

 12.833    0.00    0.09      0.010  O       |       |       |       |     0.11 

 12.917    0.00    0.08      0.010  O       |       |       |       |     0.10 

 13.000    0.00    0.08      0.009  O       |       |       |       |     0.10 

 13.083    0.00    0.07      0.008  O       |       |       |       |     0.09 

 13.167    0.00    0.07      0.008  O       |       |       |       |     0.09 

 13.250    0.00    0.06      0.007  O       |       |       |       |     0.08 

 13.333    0.00    0.06      0.007  O       |       |       |       |     0.08 

 13.417    0.00    0.06      0.007  O       |       |       |       |     0.07 

 13.500    0.00    0.05      0.006  O       |       |       |       |     0.07 

 13.583    0.00    0.05      0.006  O       |       |       |       |     0.06 

 13.667    0.00    0.05      0.006  O       |       |       |       |     0.06 

 13.750    0.00    0.05      0.005  O       |       |       |       |     0.06 

 13.833    0.00    0.04      0.005  O       |       |       |       |     0.05 

 13.917    0.00    0.04      0.005  O       |       |       |       |     0.05 

 14.000    0.00    0.04      0.004  O       |       |       |       |     0.05 

 14.083    0.00    0.04      0.004  O       |       |       |       |     0.05 

 14.167    0.00    0.03      0.004  O       |       |       |       |     0.04 

 14.250    0.00    0.03      0.004  O       |       |       |       |     0.04 

 14.333    0.00    0.03      0.003  O       |       |       |       |     0.04 

 14.417    0.00    0.03      0.003  O       |       |       |       |     0.04 

 14.500    0.00    0.03      0.003  O       |       |       |       |     0.03 

 14.583    0.00    0.02      0.003  O       |       |       |       |     0.03 

 14.667    0.00    0.02      0.003  O       |       |       |       |     0.03 

 14.750    0.00    0.02      0.003  O       |       |       |       |     0.03 

 14.833    0.00    0.02      0.002  O       |       |       |       |     0.03 

 14.917    0.00    0.02      0.002  O       |       |       |       |     0.03 



 15.000    0.00    0.02      0.002  O       |       |       |       |     0.02 

 15.083    0.00    0.02      0.002  O       |       |       |       |     0.02 

 15.167    0.00    0.02      0.002  O       |       |       |       |     0.02 

 15.250    0.00    0.02      0.002  O       |       |       |       |     0.02 

 15.333    0.00    0.01      0.002  O       |       |       |       |     0.02 

 15.417    0.00    0.01      0.002  O       |       |       |       |     0.02 

 15.500    0.00    0.01      0.002  O       |       |       |       |     0.02 

 15.583    0.00    0.01      0.001  O       |       |       |       |     0.02 

 15.667    0.00    0.01      0.001  O       |       |       |       |     0.01 

 15.750    0.00    0.01      0.001  O       |       |       |       |     0.01 

 15.833    0.00    0.01      0.001  O       |       |       |       |     0.01 

 15.917    0.00    0.01      0.001  O       |       |       |       |     0.01 

 16.000    0.00    0.01      0.001  O       |       |       |       |     0.01 

 16.083    0.00    0.01      0.001  O       |       |       |       |     0.01 

 16.167    0.00    0.01      0.001  O       |       |       |       |     0.01 

 16.250    0.00    0.01      0.001  O       |       |       |       |     0.01 

 16.333    0.00    0.01      0.001  O       |       |       |       |     0.01 

 16.417    0.00    0.01      0.001  O       |       |       |       |     0.01 

 16.500    0.00    0.01      0.001  O       |       |       |       |     0.01 

 16.583    0.00    0.01      0.001  O       |       |       |       |     0.01 

 16.667    0.00    0.01      0.001  O       |       |       |       |     0.01 

 16.750    0.00    0.01      0.001  O       |       |       |       |     0.01 

 16.833    0.00    0.01      0.001  O       |       |       |       |     0.01 

 16.917    0.00    0.00      0.001  O       |       |       |       |     0.01 

 17.000    0.00    0.00      0.001  O       |       |       |       |     0.01 

 17.083    0.00    0.00      0.000  O       |       |       |       |     0.01 

 17.167    0.00    0.00      0.000  O       |       |       |       |     0.01 

 17.250    0.00    0.00      0.000  O       |       |       |       |     0.00 

 17.333    0.00    0.00      0.000  O       |       |       |       |     0.00 

 17.417    0.00    0.00      0.000  O       |       |       |       |     0.00 

 17.500    0.00    0.00      0.000  O       |       |       |       |     0.00 

 17.583    0.00    0.00      0.000  O       |       |       |       |     0.00 

 17.667    0.00    0.00      0.000  O       |       |       |       |     0.00 

 17.750    0.00    0.00      0.000  O       |       |       |       |     0.00 

 17.833    0.00    0.00      0.000  O       |       |       |       |     0.00 

 17.917    0.00    0.00      0.000  O       |       |       |       |     0.00 

 18.000    0.00    0.00      0.000  O       |       |       |       |     0.00 

 18.083    0.00    0.00      0.000  O       |       |       |       |     0.00 

 18.167    0.00    0.00      0.000  O       |       |       |       |     0.00 

 18.250    0.00    0.00      0.000  O       |       |       |       |     0.00 

 18.333    0.00    0.00      0.000  O       |       |       |       |     0.00 

 18.417    0.00    0.00      0.000  O       |       |       |       |     0.00 

 18.500    0.00    0.00      0.000  O       |       |       |       |     0.00 

 18.583    0.00    0.00      0.000  O       |       |       |       |     0.00 

 18.667    0.00    0.00      0.000  O       |       |       |       |     0.00 

 18.750    0.00    0.00      0.000  O       |       |       |       |     0.00 

 18.833    0.00    0.00      0.000  O       |       |       |       |     0.00 

 18.917    0.00    0.00      0.000  O       |       |       |       |     0.00 

 19.000    0.00    0.00      0.000  O       |       |       |       |     0.00 

 19.083    0.00    0.00      0.000  O       |       |       |       |     0.00 

 19.167    0.00    0.00      0.000  O       |       |       |       |     0.00 

 

 ****************************HYDROGRAPH DATA**************************** 

   Number of intervals =   230 

   Time interval =    5.0 (Min.) 

   Maximum/Peak flow rate =        2.273 (CFS) 

   Total volume =       1.331 (Ac.Ft) 

  Status of hydrographs being held in storage 

             Stream 1  Stream 2  Stream 3  Stream 4  Stream 5 

  Peak (CFS)      0.000     0.000     0.000     0.000     0.000 

  Vol (Ac.Ft)      0.000     0.000     0.000     0.000     0.000 

 *********************************************************************** 

 -------------------------------------------------------------------- 
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 ********************* HYDROGRAPH INFORMATION ********************** 

 

   From study/file name: 2995q100uhp3100.rte 

 ****************************HYDROGRAPH DATA**************************** 

   Number of intervals =    49 

   Time interval =    5.0 (Min.) 

   Maximum/Peak flow rate =       20.015 (CFS) 

   Total volume =       1.869 (Ac.Ft) 

  Status of hydrographs being held in storage 

             Stream 1  Stream 2  Stream 3  Stream 4  Stream 5 

  Peak (CFS)      0.000     0.000     0.000     0.000     0.000 

  Vol (Ac.Ft)      0.000     0.000     0.000     0.000     0.000 

 *********************************************************************** 

 

 

 

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

 Process from Point/Station        1.000 to Point/Station        1.000 

 **** RETARDING BASIN ROUTING **** 

 ______________________________________________________________________ 

 

 User entry of depth-outflow-storage data 

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

 Total number of inflow hydrograph intervals = 49 

 Hydrograph time unit =  5.000 (Min.) 

 Initial depth in storage basin =   0.00(Ft.) 

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

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

 Initial basin depth =   0.00 (Ft.) 

 Initial basin storage =      0.00 (Ac.Ft) 

 Initial basin outflow =   0.00 (CFS) 

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

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

 Depth vs. Storage and Depth vs. Discharge data: 

  Basin Depth  Storage    Outflow   (S-O*dt/2)   (S+O*dt/2) 

      (Ft.)    (Ac.Ft)    (CFS)     (Ac.Ft)    (Ac.Ft) 

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

          0.000      0.000      0.000      0.000        0.000 

          0.800      0.073      0.630      0.071        0.075 

          1.800      0.257      1.140      0.253        0.261 

          2.800      0.394      1.480      0.389        0.399 

          3.800      0.531      1.760      0.525        0.537 

          4.800      0.669      1.990      0.662        0.676 

          5.300      0.907      2.100      0.900        0.914 



          5.800      0.926      2.210      0.918        0.934 

          6.800      1.497      2.400      1.489        1.505 

          7.800      2.146      2.580      2.137        2.155 

          8.800      2.226      2.750      2.217        2.235 

          9.800      2.958      2.900      2.948        2.968 

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

   Hydrograph Detention Basin Routing 

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

 

 Graph values: 'I'= unit inflow; 'O'=outflow at time shown 

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

  Time   Inflow  Outflow    Storage                                     Depth  

 (Hours)  (CFS)   (CFS)     (Ac.Ft) .0       5.0   10.01   15.01   20.02 (Ft.) 

  0.083    0.22    0.01      0.001  O       |       |       |       |     0.01 

  0.167    1.14    0.05      0.005  OI      |       |       |       |     0.06 

  0.250    1.84    0.13      0.015  O I     |       |       |       |     0.16 

  0.333    2.02    0.23      0.027  O  I    |       |       |       |     0.29 

  0.417    2.44    0.35      0.040  O  I    |       |       |       |     0.44 

  0.500    2.92    0.48      0.056  O   I   |       |       |       |     0.61 

  0.583    3.34    0.63      0.074  |O   I  |       |       |       |     0.80 

  0.667    3.47    0.68      0.092  |O   I  |       |       |       |     0.91 

  0.750    3.71    0.74      0.112  |O   I  |       |       |       |     1.01 

  0.833    3.92    0.80      0.133  |O    I |       |       |       |     1.13 

  0.917    3.75    0.85      0.154  |O   I  |       |       |       |     1.24 

  1.000    3.73    0.91      0.174  |O   I  |       |       |       |     1.35 

  1.083    4.08    0.97      0.194  |O    I |       |       |       |     1.46 

  1.167    4.71    1.03      0.218  |O     I|       |       |       |     1.59 

  1.250    5.13    1.10      0.244  |O      I       |       |       |     1.73 

  1.333    5.25    1.18      0.272  |O      I       |       |       |     1.91 

  1.417    5.31    1.25      0.300  |O      I       |       |       |     2.11 

  1.500    5.87    1.32      0.330  | O     |I      |       |       |     2.33 

  1.583    6.41    1.40      0.363  | O     | I     |       |       |     2.57 

  1.667    6.45    1.49      0.397  | O     | I     |       |       |     2.82 

  1.750    6.82    1.56      0.432  | O     | I     |       |       |     3.08 

  1.833    7.66    1.64      0.471  | O     |   I   |       |       |     3.36 

  1.917    8.03    1.72      0.513  | O     |   I   |       |       |     3.67 

  2.000    7.95    1.80      0.556  | O     |   I   |       |       |     3.98 

  2.083    8.02    1.87      0.599  | O     |   I   |       |       |     4.29 

  2.167    8.50    1.95      0.642  |  O    |    I  |       |       |     4.61 

  2.250   10.01    2.00      0.692  |  O    |      I|       |       |     4.85 

  2.333   11.50    2.03      0.753  |  O    |       | I     |       |     4.98 

  2.417   11.86    2.06      0.819  |  O    |       | I     |       |     5.12 

  2.500   14.71    2.10      0.896  |  O    |       |      I|       |     5.28 

  2.583   18.16    2.23      0.994  |  O    |       |       |    I  |     5.92 

  2.667   20.02    2.27      1.110  |  O    |       |       |       I     6.12 

  2.750   18.17    2.31      1.226  |  O    |       |       |    I  |     6.33 

  2.833   12.82    2.34      1.317  |  O    |       |   I   |       |     6.48 

  2.917    8.98    2.36      1.376  |  O    |     I |       |       |     6.59 

  3.000    7.10    2.37      1.415  |  O    |  I    |       |       |     6.66 

  3.083    4.93    2.38      1.440  |  O   I|       |       |       |     6.70 

  3.167    3.14    2.38      1.451  |  O I  |       |       |       |     6.72 

  3.250    2.21    2.39      1.453  |  O    |       |       |       |     6.72 

  3.333    1.62    2.38      1.450  | IO    |       |       |       |     6.72 

  3.417    1.17    2.38      1.443  |I O    |       |       |       |     6.71 

  3.500    0.88    2.38      1.434  |I O    |       |       |       |     6.69 

  3.583    0.62    2.38      1.423  I  O    |       |       |       |     6.67 

  3.667    0.42    2.37      1.410  I  O    |       |       |       |     6.65 

  3.750    0.23    2.37      1.396  I  O    |       |       |       |     6.62 

  3.833    0.10    2.36      1.381  I  O    |       |       |       |     6.60 

  3.917    0.06    2.36      1.365  I  O    |       |       |       |     6.57 

  4.000    0.03    2.35      1.349  I  O    |       |       |       |     6.54 

  4.083    0.00    2.35      1.333  I  O    |       |       |       |     6.51 

  4.167    0.00    2.34      1.317  I  O    |       |       |       |     6.48 



  4.250    0.00    2.33      1.301  I  O    |       |       |       |     6.46 

  4.333    0.00    2.33      1.285  I  O    |       |       |       |     6.43 

  4.417    0.00    2.32      1.269  I  O    |       |       |       |     6.40 

  4.500    0.00    2.32      1.253  I  O    |       |       |       |     6.37 

  4.583    0.00    2.31      1.237  I  O    |       |       |       |     6.34 

  4.667    0.00    2.31      1.221  I  O    |       |       |       |     6.32 

  4.750    0.00    2.30      1.205  I  O    |       |       |       |     6.29 

  4.833    0.00    2.30      1.189  I  O    |       |       |       |     6.26 

  4.917    0.00    2.29      1.173  I  O    |       |       |       |     6.23 

  5.000    0.00    2.29      1.158  I  O    |       |       |       |     6.21 

  5.083    0.00    2.28      1.142  I  O    |       |       |       |     6.18 

  5.167    0.00    2.28      1.126  I  O    |       |       |       |     6.15 

  5.250    0.00    2.27      1.110  I  O    |       |       |       |     6.12 

  5.333    0.00    2.27      1.095  I  O    |       |       |       |     6.10 

  5.417    0.00    2.26      1.079  I  O    |       |       |       |     6.07 

  5.500    0.00    2.26      1.064  I  O    |       |       |       |     6.04 

  5.583    0.00    2.25      1.048  I  O    |       |       |       |     6.01 

  5.667    0.00    2.25      1.033  I  O    |       |       |       |     5.99 

  5.750    0.00    2.24      1.017  I  O    |       |       |       |     5.96 

  5.833    0.00    2.24      1.002  I  O    |       |       |       |     5.93 

  5.917    0.00    2.23      0.986  I  O    |       |       |       |     5.91 

  6.000    0.00    2.23      0.971  I  O    |       |       |       |     5.88 

  6.083    0.00    2.22      0.956  I  O    |       |       |       |     5.85 

  6.167    0.00    2.21      0.941  I  O    |       |       |       |     5.83 

  6.250    0.00    2.21      0.925  I  O    |       |       |       |     5.78 

  6.333    0.00    2.12      0.910  I  O    |       |       |       |     5.39 

  6.417    0.00    2.09      0.896  I  O    |       |       |       |     5.28 

  6.500    0.00    2.09      0.882  I  O    |       |       |       |     5.25 

  6.583    0.00    2.08      0.867  I  O    |       |       |       |     5.22 

  6.667    0.00    2.07      0.853  I  O    |       |       |       |     5.19 

  6.750    0.00    2.07      0.839  I  O    |       |       |       |     5.16 

  6.833    0.00    2.06      0.824  I  O    |       |       |       |     5.13 

  6.917    0.00    2.06      0.810  I  O    |       |       |       |     5.10 

  7.000    0.00    2.05      0.796  I  O    |       |       |       |     5.07 

  7.083    0.00    2.04      0.782  I  O    |       |       |       |     5.04 

  7.167    0.00    2.04      0.768  I  O    |       |       |       |     5.01 

  7.250    0.00    2.03      0.754  I  O    |       |       |       |     4.98 

  7.333    0.00    2.02      0.740  I  O    |       |       |       |     4.95 

  7.417    0.00    2.02      0.726  I  O    |       |       |       |     4.92 

  7.500    0.00    2.01      0.712  I  O    |       |       |       |     4.89 

  7.583    0.00    2.00      0.698  I  O    |       |       |       |     4.86 

  7.667    0.00    2.00      0.685  I  O    |       |       |       |     4.83 

  7.750    0.00    1.99      0.671  I  O    |       |       |       |     4.80 

  7.833    0.00    1.97      0.657  I  O    |       |       |       |     4.71 

  7.917    0.00    1.95      0.644  I  O    |       |       |       |     4.62 

  8.000    0.00    1.93      0.630  I  O    |       |       |       |     4.52 

  8.083    0.00    1.90      0.617  I  O    |       |       |       |     4.42 

  8.167    0.00    1.88      0.604  I  O    |       |       |       |     4.33 

  8.250    0.00    1.86      0.591  I O     |       |       |       |     4.24 

  8.333    0.00    1.84      0.579  I O     |       |       |       |     4.14 

  8.417    0.00    1.82      0.566  I O     |       |       |       |     4.05 

  8.500    0.00    1.80      0.553  I O     |       |       |       |     3.96 

  8.583    0.00    1.78      0.541  I O     |       |       |       |     3.87 

  8.667    0.00    1.76      0.529  I O     |       |       |       |     3.79 

  8.750    0.00    1.73      0.517  I O     |       |       |       |     3.70 

  8.833    0.00    1.71      0.505  I O     |       |       |       |     3.61 

  8.917    0.00    1.68      0.493  I O     |       |       |       |     3.53 

  9.000    0.00    1.66      0.482  I O     |       |       |       |     3.44 

  9.083    0.00    1.64      0.471  I O     |       |       |       |     3.36 

  9.167    0.00    1.61      0.459  I O     |       |       |       |     3.28 

  9.250    0.00    1.59      0.448  I O     |       |       |       |     3.20 

  9.333    0.00    1.57      0.438  I O     |       |       |       |     3.12 

  9.417    0.00    1.55      0.427  I O     |       |       |       |     3.04 



  9.500    0.00    1.53      0.416  I O     |       |       |       |     2.96 

  9.583    0.00    1.50      0.406  I O     |       |       |       |     2.89 

  9.667    0.00    1.48      0.395  I O     |       |       |       |     2.81 

  9.750    0.00    1.46      0.385  I O     |       |       |       |     2.74 

  9.833    0.00    1.43      0.375  I O     |       |       |       |     2.66 

  9.917    0.00    1.41      0.366  I O     |       |       |       |     2.59 

 10.000    0.00    1.39      0.356  I O     |       |       |       |     2.52 

 10.083    0.00    1.36      0.347  I O     |       |       |       |     2.45 

 10.167    0.00    1.34      0.337  I O     |       |       |       |     2.39 

 10.250    0.00    1.32      0.328  I O     |       |       |       |     2.32 

 10.333    0.00    1.29      0.319  I O     |       |       |       |     2.25 

 10.417    0.00    1.27      0.310  I O     |       |       |       |     2.19 

 10.500    0.00    1.25      0.302  IO      |       |       |       |     2.13 

 10.583    0.00    1.23      0.293  IO      |       |       |       |     2.06 

 10.667    0.00    1.21      0.285  IO      |       |       |       |     2.00 

 10.750    0.00    1.19      0.276  IO      |       |       |       |     1.94 

 10.833    0.00    1.17      0.268  IO      |       |       |       |     1.88 

 10.917    0.00    1.15      0.260  IO      |       |       |       |     1.82 

 11.000    0.00    1.13      0.252  IO      |       |       |       |     1.78 

 11.083    0.00    1.11      0.245  IO      |       |       |       |     1.73 

 11.167    0.00    1.09      0.237  IO      |       |       |       |     1.69 

 11.250    0.00    1.06      0.230  IO      |       |       |       |     1.65 

 11.333    0.00    1.04      0.223  IO      |       |       |       |     1.61 

 11.417    0.00    1.02      0.215  IO      |       |       |       |     1.57 

 11.500    0.00    1.01      0.208  IO      |       |       |       |     1.54 

 11.583    0.00    0.99      0.202  IO      |       |       |       |     1.50 

 11.667    0.00    0.97      0.195  IO      |       |       |       |     1.46 

 11.750    0.00    0.95      0.188  IO      |       |       |       |     1.43 

 11.833    0.00    0.93      0.182  IO      |       |       |       |     1.39 

 11.917    0.00    0.91      0.175  IO      |       |       |       |     1.36 

 12.000    0.00    0.90      0.169  IO      |       |       |       |     1.32 

 12.083    0.00    0.88      0.163  IO      |       |       |       |     1.29 

 12.167    0.00    0.86      0.157  IO      |       |       |       |     1.26 

 12.250    0.00    0.85      0.151  IO      |       |       |       |     1.22 

 12.333    0.00    0.83      0.145  IO      |       |       |       |     1.19 

 12.417    0.00    0.81      0.140  IO      |       |       |       |     1.16 

 12.500    0.00    0.80      0.134  IO      |       |       |       |     1.13 

 12.583    0.00    0.78      0.129  IO      |       |       |       |     1.10 

 12.667    0.00    0.77      0.123  IO      |       |       |       |     1.07 

 12.750    0.00    0.76      0.118  IO      |       |       |       |     1.05 

 12.833    0.00    0.74      0.113  IO      |       |       |       |     1.02 

 12.917    0.00    0.73      0.108  IO      |       |       |       |     0.99 

 13.000    0.00    0.71      0.103  IO      |       |       |       |     0.96 

 13.083    0.00    0.70      0.098  IO      |       |       |       |     0.94 

 13.167    0.00    0.69      0.093  IO      |       |       |       |     0.91 

 13.250    0.00    0.67      0.089  IO      |       |       |       |     0.88 

 13.333    0.00    0.66      0.084  IO      |       |       |       |     0.86 

 13.417    0.00    0.65      0.080  IO      |       |       |       |     0.84 

 13.500    0.00    0.64      0.075  IO      |       |       |       |     0.81 

 13.583    0.00    0.61      0.071  O       |       |       |       |     0.78 

 13.667    0.00    0.58      0.067  O       |       |       |       |     0.73 

 13.750    0.00    0.54      0.063  O       |       |       |       |     0.69 

 13.833    0.00    0.51      0.059  O       |       |       |       |     0.65 

 13.917    0.00    0.48      0.056  O       |       |       |       |     0.61 

 14.000    0.00    0.45      0.053  O       |       |       |       |     0.58 

 14.083    0.00    0.43      0.050  O       |       |       |       |     0.54 

 14.167    0.00    0.40      0.047  O       |       |       |       |     0.51 

 14.250    0.00    0.38      0.044  O       |       |       |       |     0.48 

 14.333    0.00    0.36      0.041  O       |       |       |       |     0.45 

 14.417    0.00    0.34      0.039  O       |       |       |       |     0.43 

 14.500    0.00    0.32      0.037  O       |       |       |       |     0.40 

 14.583    0.00    0.30      0.035  O       |       |       |       |     0.38 

 14.667    0.00    0.28      0.033  O       |       |       |       |     0.36 



 14.750    0.00    0.27      0.031  O       |       |       |       |     0.34 

 14.833    0.00    0.25      0.029  O       |       |       |       |     0.32 

 14.917    0.00    0.24      0.027  O       |       |       |       |     0.30 

 15.000    0.00    0.22      0.026  O       |       |       |       |     0.28 

 15.083    0.00    0.21      0.024  O       |       |       |       |     0.27 

 15.167    0.00    0.20      0.023  O       |       |       |       |     0.25 

 15.250    0.00    0.19      0.022  O       |       |       |       |     0.24 

 15.333    0.00    0.18      0.020  O       |       |       |       |     0.22 

 15.417    0.00    0.17      0.019  O       |       |       |       |     0.21 

 15.500    0.00    0.16      0.018  O       |       |       |       |     0.20 

 15.583    0.00    0.15      0.017  O       |       |       |       |     0.19 

 15.667    0.00    0.14      0.016  O       |       |       |       |     0.18 

 15.750    0.00    0.13      0.015  O       |       |       |       |     0.17 

 15.833    0.00    0.12      0.014  O       |       |       |       |     0.16 

 15.917    0.00    0.12      0.013  O       |       |       |       |     0.15 

 16.000    0.00    0.11      0.013  O       |       |       |       |     0.14 

 16.083    0.00    0.10      0.012  O       |       |       |       |     0.13 

 16.167    0.00    0.10      0.011  O       |       |       |       |     0.12 

 16.250    0.00    0.09      0.011  O       |       |       |       |     0.12 

 16.333    0.00    0.09      0.010  O       |       |       |       |     0.11 

 16.417    0.00    0.08      0.009  O       |       |       |       |     0.10 

 16.500    0.00    0.08      0.009  O       |       |       |       |     0.10 

 16.583    0.00    0.07      0.008  O       |       |       |       |     0.09 

 16.667    0.00    0.07      0.008  O       |       |       |       |     0.09 

 16.750    0.00    0.06      0.007  O       |       |       |       |     0.08 

 16.833    0.00    0.06      0.007  O       |       |       |       |     0.08 

 16.917    0.00    0.06      0.007  O       |       |       |       |     0.07 

 17.000    0.00    0.05      0.006  O       |       |       |       |     0.07 

 17.083    0.00    0.05      0.006  O       |       |       |       |     0.06 

 17.167    0.00    0.05      0.005  O       |       |       |       |     0.06 

 17.250    0.00    0.04      0.005  O       |       |       |       |     0.06 

 17.333    0.00    0.04      0.005  O       |       |       |       |     0.05 

 17.417    0.00    0.04      0.005  O       |       |       |       |     0.05 

 17.500    0.00    0.04      0.004  O       |       |       |       |     0.05 

 17.583    0.00    0.04      0.004  O       |       |       |       |     0.04 

 17.667    0.00    0.03      0.004  O       |       |       |       |     0.04 

 17.750    0.00    0.03      0.004  O       |       |       |       |     0.04 

 17.833    0.00    0.03      0.003  O       |       |       |       |     0.04 

 17.917    0.00    0.03      0.003  O       |       |       |       |     0.04 

 18.000    0.00    0.03      0.003  O       |       |       |       |     0.03 

 18.083    0.00    0.02      0.003  O       |       |       |       |     0.03 

 18.167    0.00    0.02      0.003  O       |       |       |       |     0.03 

 18.250    0.00    0.02      0.003  O       |       |       |       |     0.03 

 18.333    0.00    0.02      0.002  O       |       |       |       |     0.03 

 18.417    0.00    0.02      0.002  O       |       |       |       |     0.02 

 18.500    0.00    0.02      0.002  O       |       |       |       |     0.02 

 18.583    0.00    0.02      0.002  O       |       |       |       |     0.02 

 18.667    0.00    0.02      0.002  O       |       |       |       |     0.02 

 18.750    0.00    0.02      0.002  O       |       |       |       |     0.02 

 18.833    0.00    0.01      0.002  O       |       |       |       |     0.02 

 18.917    0.00    0.01      0.002  O       |       |       |       |     0.02 

 19.000    0.00    0.01      0.001  O       |       |       |       |     0.02 

 19.083    0.00    0.01      0.001  O       |       |       |       |     0.02 

 19.167    0.00    0.01      0.001  O       |       |       |       |     0.01 

 19.250    0.00    0.01      0.001  O       |       |       |       |     0.01 

 19.333    0.00    0.01      0.001  O       |       |       |       |     0.01 

 19.417    0.00    0.01      0.001  O       |       |       |       |     0.01 

 19.500    0.00    0.01      0.001  O       |       |       |       |     0.01 

 19.583    0.00    0.01      0.001  O       |       |       |       |     0.01 

 19.667    0.00    0.01      0.001  O       |       |       |       |     0.01 

 19.750    0.00    0.01      0.001  O       |       |       |       |     0.01 

 19.833    0.00    0.01      0.001  O       |       |       |       |     0.01 

 19.917    0.00    0.01      0.001  O       |       |       |       |     0.01 



 20.000    0.00    0.01      0.001  O       |       |       |       |     0.01 

 20.083    0.00    0.01      0.001  O       |       |       |       |     0.01 

 20.167    0.00    0.01      0.001  O       |       |       |       |     0.01 

 20.250    0.00    0.01      0.001  O       |       |       |       |     0.01 

 20.333    0.00    0.00      0.001  O       |       |       |       |     0.01 

 20.417    0.00    0.00      0.001  O       |       |       |       |     0.01 

 20.500    0.00    0.00      0.001  O       |       |       |       |     0.01 

 20.583    0.00    0.00      0.000  O       |       |       |       |     0.01 

 20.667    0.00    0.00      0.000  O       |       |       |       |     0.00 

 20.750    0.00    0.00      0.000  O       |       |       |       |     0.00 

 20.833    0.00    0.00      0.000  O       |       |       |       |     0.00 

 20.917    0.00    0.00      0.000  O       |       |       |       |     0.00 

 21.000    0.00    0.00      0.000  O       |       |       |       |     0.00 

 21.083    0.00    0.00      0.000  O       |       |       |       |     0.00 

 21.167    0.00    0.00      0.000  O       |       |       |       |     0.00 

 21.250    0.00    0.00      0.000  O       |       |       |       |     0.00 

 21.333    0.00    0.00      0.000  O       |       |       |       |     0.00 

 21.417    0.00    0.00      0.000  O       |       |       |       |     0.00 

 21.500    0.00    0.00      0.000  O       |       |       |       |     0.00 

 21.583    0.00    0.00      0.000  O       |       |       |       |     0.00 

 21.667    0.00    0.00      0.000  O       |       |       |       |     0.00 

 21.750    0.00    0.00      0.000  O       |       |       |       |     0.00 

 21.833    0.00    0.00      0.000  O       |       |       |       |     0.00 

 21.917    0.00    0.00      0.000  O       |       |       |       |     0.00 

 22.000    0.00    0.00      0.000  O       |       |       |       |     0.00 

 22.083    0.00    0.00      0.000  O       |       |       |       |     0.00 

 22.167    0.00    0.00      0.000  O       |       |       |       |     0.00 

 22.250    0.00    0.00      0.000  O       |       |       |       |     0.00 

 22.333    0.00    0.00      0.000  O       |       |       |       |     0.00 

 22.417    0.00    0.00      0.000  O       |       |       |       |     0.00 

 22.500    0.00    0.00      0.000  O       |       |       |       |     0.00 

 22.583    0.00    0.00      0.000  O       |       |       |       |     0.00 

 

 ****************************HYDROGRAPH DATA**************************** 

   Number of intervals =   271 

   Time interval =    5.0 (Min.) 

   Maximum/Peak flow rate =        2.385 (CFS) 

   Total volume =       1.869 (Ac.Ft) 

  Status of hydrographs being held in storage 

             Stream 1  Stream 2  Stream 3  Stream 4  Stream 5 

  Peak (CFS)      0.000     0.000     0.000     0.000     0.000 

  Vol (Ac.Ft)      0.000     0.000     0.000     0.000     0.000 

 *********************************************************************** 

 

 -------------------------------------------------------------------- 
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 ********************* HYDROGRAPH INFORMATION ********************** 

 

   From study/file name: 2995q100uhp6100.rte 

 ****************************HYDROGRAPH DATA**************************** 

   Number of intervals =    85 

   Time interval =    5.0 (Min.) 

   Maximum/Peak flow rate =       17.200 (CFS) 

   Total volume =       2.237 (Ac.Ft) 

  Status of hydrographs being held in storage 

             Stream 1  Stream 2  Stream 3  Stream 4  Stream 5 

  Peak (CFS)      0.000     0.000     0.000     0.000     0.000 

  Vol (Ac.Ft)      0.000     0.000     0.000     0.000     0.000 

 *********************************************************************** 

 

 

 

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

 Process from Point/Station        1.000 to Point/Station        1.000 

 **** RETARDING BASIN ROUTING **** 

 ______________________________________________________________________ 

 

 User entry of depth-outflow-storage data 

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

 Total number of inflow hydrograph intervals = 85 

 Hydrograph time unit =  5.000 (Min.) 

 Initial depth in storage basin =   0.00(Ft.) 

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

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

 Initial basin depth =   0.00 (Ft.) 

 Initial basin storage =      0.00 (Ac.Ft) 

 Initial basin outflow =   0.00 (CFS) 

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

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

 Depth vs. Storage and Depth vs. Discharge data: 

  Basin Depth  Storage    Outflow   (S-O*dt/2)   (S+O*dt/2) 

      (Ft.)    (Ac.Ft)    (CFS)     (Ac.Ft)    (Ac.Ft) 

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

          0.000      0.000      0.000      0.000        0.000 

          0.800      0.073      0.630      0.071        0.075 

          1.800      0.257      1.140      0.253        0.261 

          2.800      0.394      1.480      0.389        0.399 

          3.800      0.531      1.760      0.525        0.537 

          4.800      0.669      1.990      0.662        0.676 

          5.300      0.907      2.100      0.900        0.914 



          5.800      0.926      2.210      0.918        0.934 

          6.800      1.497      2.400      1.489        1.505 

          7.800      2.146      2.580      2.137        2.155 

          8.800      2.226      2.750      2.217        2.235 

          9.800      2.958      2.900      2.948        2.968 

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

   Hydrograph Detention Basin Routing 

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

 

 Graph values: 'I'= unit inflow; 'O'=outflow at time shown 

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

  Time   Inflow  Outflow    Storage                                     Depth  

 (Hours)  (CFS)   (CFS)     (Ac.Ft) .0       4.3    8.60   12.90   17.20 (Ft.) 

  0.083    0.06    0.00      0.000  O       |       |       |       |     0.00 

  0.167    0.33    0.01      0.001  O       |       |       |       |     0.02 

  0.250    0.66    0.04      0.005  OI      |       |       |       |     0.05 

  0.333    0.85    0.08      0.009  OI      |       |       |       |     0.10 

  0.417    0.94    0.13      0.015  OI      |       |       |       |     0.16 

  0.500    1.03    0.18      0.021  OI      |       |       |       |     0.23 

  0.583    1.21    0.23      0.027  O I     |       |       |       |     0.29 

  0.667    1.35    0.29      0.034  O I     |       |       |       |     0.37 

  0.750    1.42    0.36      0.041  O I     |       |       |       |     0.45 

  0.833    1.46    0.42      0.048  O I     |       |       |       |     0.53 

  0.917    1.49    0.48      0.055  O I     |       |       |       |     0.61 

  1.000    1.54    0.54      0.062  |OI     |       |       |       |     0.68 

  1.083    1.70    0.60      0.070  |O I    |       |       |       |     0.76 

  1.167    1.83    0.64      0.078  |O I    |       |       |       |     0.82 

  1.250    1.88    0.67      0.086  |O I    |       |       |       |     0.87 

  1.333    1.91    0.69      0.094  |O I    |       |       |       |     0.92 

  1.417    1.93    0.71      0.103  |O I    |       |       |       |     0.96 

  1.500    1.95    0.74      0.111  |O I    |       |       |       |     1.01 

  1.583    1.96    0.76      0.119  |O I    |       |       |       |     1.05 

  1.667    1.97    0.78      0.128  |O I    |       |       |       |     1.10 

  1.750    1.97    0.80      0.136  |O I    |       |       |       |     1.14 

  1.833    1.98    0.83      0.144  |O I    |       |       |       |     1.18 

  1.917    1.98    0.85      0.152  |O I    |       |       |       |     1.23 

  2.000    2.02    0.87      0.159  |O I    |       |       |       |     1.27 

  2.083    2.13    0.89      0.168  |O I    |       |       |       |     1.31 

  2.167    2.13    0.92      0.176  |O I    |       |       |       |     1.36 

  2.250    2.20    0.94      0.185  |O  I   |       |       |       |     1.41 

  2.333    2.30    0.96      0.194  |O  I   |       |       |       |     1.46 

  2.417    2.34    0.99      0.203  |O  I   |       |       |       |     1.51 

  2.500    2.36    1.02      0.212  |O  I   |       |       |       |     1.56 

  2.583    2.37    1.04      0.221  |O  I   |       |       |       |     1.61 

  2.667    2.38    1.07      0.230  |O  I   |       |       |       |     1.66 

  2.750    2.42    1.09      0.240  | O I   |       |       |       |     1.71 

  2.833    2.57    1.12      0.249  | O I   |       |       |       |     1.76 

  2.917    2.69    1.15      0.259  | O  I  |       |       |       |     1.82 

  3.000    2.74    1.17      0.270  | O  I  |       |       |       |     1.90 

  3.083    2.77    1.20      0.281  | O  I  |       |       |       |     1.97 

  3.167    2.82    1.23      0.292  | O  I  |       |       |       |     2.05 

  3.250    2.97    1.25      0.303  | O  I  |       |       |       |     2.14 

  3.333    3.10    1.28      0.315  | O  I  |       |       |       |     2.23 

  3.417    3.18    1.32      0.328  | O  I  |       |       |       |     2.32 

  3.500    3.39    1.35      0.341  | O   I |       |       |       |     2.42 

  3.583    3.69    1.39      0.356  | O   I |       |       |       |     2.53 

  3.667    4.01    1.43      0.373  | O    I|       |       |       |     2.65 

  3.750    4.24    1.47      0.392  | O    I|       |       |       |     2.78 

  3.833    4.48    1.52      0.411  | O     I       |       |       |     2.93 

  3.917    4.69    1.56      0.432  | O     I       |       |       |     3.08 

  4.000    4.92    1.60      0.454  | O     |I      |       |       |     3.24 

  4.083    5.12    1.65      0.478  |  O    |I      |       |       |     3.41 

  4.167    5.38    1.70      0.502  |  O    | I     |       |       |     3.59 



  4.250    5.73    1.76      0.529  |  O    | I     |       |       |     3.78 

  4.333    6.10    1.80      0.557  |  O    |  I    |       |       |     3.99 

  4.417    6.49    1.86      0.588  |  O    |   I   |       |       |     4.21 

  4.500    6.85    1.91      0.621  |  O    |   I   |       |       |     4.45 

  4.583    7.12    1.97      0.656  |  O    |    I  |       |       |     4.70 

  4.667    7.42    2.00      0.692  |  O    |    I  |       |       |     4.85 

  4.750    7.78    2.02      0.731  |  O    |     I |       |       |     4.93 

  4.833    8.14    2.04      0.772  |  O    |      I|       |       |     5.02 

  4.917    8.40    2.06      0.814  |  O    |      I|       |       |     5.11 

  5.000    8.69    2.08      0.859  |  O    |       I       |       |     5.20 

  5.083    9.19    2.10      0.906  |  O    |       |I      |       |     5.30 

  5.167   10.28    2.22      0.958  |   O   |       |  I    |       |     5.86 

  5.250   11.76    2.24      1.019  |   O   |       |    I  |       |     5.96 

  5.333   13.15    2.26      1.089  |   O   |       |       I       |     6.09 

  5.417   14.48    2.29      1.169  |   O   |       |       | I     |     6.22 

  5.500   16.22    2.32      1.258  |   O   |       |       |     I |     6.38 

  5.583   17.20    2.35      1.357  |   O   |       |       |       I     6.56 

  5.667   13.23    2.38      1.446  |   O   |       |       I       |     6.71 

  5.750    8.22    2.40      1.503  |   O   |      I|       |       |     6.81 

  5.833    5.43    2.41      1.534  |   O   | I     |       |       |     6.86 

  5.917    3.87    2.41      1.549  |   O  I|       |       |       |     6.88 

  6.000    2.97    2.42      1.556  |   OI  |       |       |       |     6.89 

  6.083    2.28    2.42      1.558  |   O   |       |       |       |     6.89 

  6.167    1.63    2.42      1.554  |  IO   |       |       |       |     6.89 

  6.250    1.13    2.41      1.547  | I O   |       |       |       |     6.88 

  6.333    0.81    2.41      1.537  |I  O   |       |       |       |     6.86 

  6.417    0.57    2.41      1.525  |I  O   |       |       |       |     6.84 

  6.500    0.39    2.40      1.512  I   O   |       |       |       |     6.82 

  6.583    0.26    2.40      1.498  I   O   |       |       |       |     6.80 

  6.667    0.10    2.40      1.483  I   O   |       |       |       |     6.77 

  6.750    0.05    2.39      1.467  I   O   |       |       |       |     6.75 

  6.833    0.02    2.38      1.450  I   O   |       |       |       |     6.72 

  6.917    0.01    2.38      1.434  I   O   |       |       |       |     6.69 

  7.000    0.01    2.37      1.418  I   O   |       |       |       |     6.66 

  7.083    0.00    2.37      1.402  I   O   |       |       |       |     6.63 

  7.167    0.00    2.36      1.385  I   O   |       |       |       |     6.60 

  7.250    0.00    2.36      1.369  I   O   |       |       |       |     6.58 

  7.333    0.00    2.35      1.353  I   O   |       |       |       |     6.55 

  7.417    0.00    2.35      1.337  I   O   |       |       |       |     6.52 

  7.500    0.00    2.34      1.320  I   O   |       |       |       |     6.49 

  7.583    0.00    2.34      1.304  I   O   |       |       |       |     6.46 

  7.667    0.00    2.33      1.288  I   O   |       |       |       |     6.43 

  7.750    0.00    2.33      1.272  I   O   |       |       |       |     6.41 

  7.833    0.00    2.32      1.256  I   O   |       |       |       |     6.38 

  7.917    0.00    2.31      1.240  I   O   |       |       |       |     6.35 

  8.000    0.00    2.31      1.224  I   O   |       |       |       |     6.32 

  8.083    0.00    2.30      1.209  I   O   |       |       |       |     6.29 

  8.167    0.00    2.30      1.193  I   O   |       |       |       |     6.27 

  8.250    0.00    2.29      1.177  I   O   |       |       |       |     6.24 

  8.333    0.00    2.29      1.161  I   O   |       |       |       |     6.21 

  8.417    0.00    2.28      1.145  I   O   |       |       |       |     6.18 

  8.500    0.00    2.28      1.130  I   O   |       |       |       |     6.16 

  8.583    0.00    2.27      1.114  I   O   |       |       |       |     6.13 

  8.667    0.00    2.27      1.098  I   O   |       |       |       |     6.10 

  8.750    0.00    2.26      1.083  I   O   |       |       |       |     6.07 

  8.833    0.00    2.26      1.067  I   O   |       |       |       |     6.05 

  8.917    0.00    2.25      1.052  I   O   |       |       |       |     6.02 

  9.000    0.00    2.25      1.036  I   O   |       |       |       |     5.99 

  9.083    0.00    2.24      1.021  I   O   |       |       |       |     5.97 

  9.167    0.00    2.24      1.005  I   O   |       |       |       |     5.94 

  9.250    0.00    2.23      0.990  I   O   |       |       |       |     5.91 

  9.333    0.00    2.23      0.975  I   O   |       |       |       |     5.89 

  9.417    0.00    2.22      0.959  I   O   |       |       |       |     5.86 



  9.500    0.00    2.22      0.944  I   O   |       |       |       |     5.83 

  9.583    0.00    2.21      0.929  I   O   |       |       |       |     5.80 

  9.667    0.00    2.14      0.914  I  O    |       |       |       |     5.48 

  9.750    0.00    2.10      0.899  I  O    |       |       |       |     5.28 

  9.833    0.00    2.09      0.885  I  O    |       |       |       |     5.25 

  9.917    0.00    2.08      0.870  I  O    |       |       |       |     5.22 

 10.000    0.00    2.08      0.856  I  O    |       |       |       |     5.19 

 10.083    0.00    2.07      0.842  I  O    |       |       |       |     5.16 

 10.167    0.00    2.06      0.828  I  O    |       |       |       |     5.13 

 10.250    0.00    2.06      0.813  I  O    |       |       |       |     5.10 

 10.333    0.00    2.05      0.799  I  O    |       |       |       |     5.07 

 10.417    0.00    2.04      0.785  I  O    |       |       |       |     5.04 

 10.500    0.00    2.04      0.771  I  O    |       |       |       |     5.01 

 10.583    0.00    2.03      0.757  I  O    |       |       |       |     4.98 

 10.667    0.00    2.02      0.743  I  O    |       |       |       |     4.96 

 10.750    0.00    2.02      0.729  I  O    |       |       |       |     4.93 

 10.833    0.00    2.01      0.715  I  O    |       |       |       |     4.90 

 10.917    0.00    2.01      0.701  I  O    |       |       |       |     4.87 

 11.000    0.00    2.00      0.688  I  O    |       |       |       |     4.84 

 11.083    0.00    1.99      0.674  I  O    |       |       |       |     4.81 

 11.167    0.00    1.98      0.660  I  O    |       |       |       |     4.74 

 11.250    0.00    1.95      0.647  I  O    |       |       |       |     4.64 

 11.333    0.00    1.93      0.633  I  O    |       |       |       |     4.54 

 11.417    0.00    1.91      0.620  I  O    |       |       |       |     4.45 

 11.500    0.00    1.89      0.607  I  O    |       |       |       |     4.35 

 11.583    0.00    1.87      0.594  I  O    |       |       |       |     4.26 

 11.667    0.00    1.84      0.581  I  O    |       |       |       |     4.17 

 11.750    0.00    1.82      0.569  I  O    |       |       |       |     4.07 

 11.833    0.00    1.80      0.556  I  O    |       |       |       |     3.98 

 11.917    0.00    1.78      0.544  I  O    |       |       |       |     3.89 

 12.000    0.00    1.76      0.532  I  O    |       |       |       |     3.81 

 12.083    0.00    1.74      0.520  I  O    |       |       |       |     3.72 

 12.167    0.00    1.71      0.508  I  O    |       |       |       |     3.63 

 12.250    0.00    1.69      0.496  I  O    |       |       |       |     3.55 

 12.333    0.00    1.67      0.485  I  O    |       |       |       |     3.46 

 12.417    0.00    1.64      0.473  I  O    |       |       |       |     3.38 

 12.500    0.00    1.62      0.462  I  O    |       |       |       |     3.30 

 12.583    0.00    1.60      0.451  I O     |       |       |       |     3.22 

 12.667    0.00    1.57      0.440  I O     |       |       |       |     3.14 

 12.750    0.00    1.55      0.429  I O     |       |       |       |     3.06 

 12.833    0.00    1.53      0.419  I O     |       |       |       |     2.98 

 12.917    0.00    1.51      0.408  I O     |       |       |       |     2.90 

 13.000    0.00    1.49      0.398  I O     |       |       |       |     2.83 

 13.083    0.00    1.46      0.388  I O     |       |       |       |     2.75 

 13.167    0.00    1.44      0.378  I O     |       |       |       |     2.68 

 13.250    0.00    1.41      0.368  I O     |       |       |       |     2.61 

 13.333    0.00    1.39      0.358  I O     |       |       |       |     2.54 

 13.417    0.00    1.37      0.349  I O     |       |       |       |     2.47 

 13.500    0.00    1.34      0.339  I O     |       |       |       |     2.40 

 13.583    0.00    1.32      0.330  I O     |       |       |       |     2.33 

 13.667    0.00    1.30      0.321  I O     |       |       |       |     2.27 

 13.750    0.00    1.28      0.312  I O     |       |       |       |     2.20 

 13.833    0.00    1.26      0.303  I O     |       |       |       |     2.14 

 13.917    0.00    1.23      0.295  I O     |       |       |       |     2.08 

 14.000    0.00    1.21      0.286  I O     |       |       |       |     2.02 

 14.083    0.00    1.19      0.278  I O     |       |       |       |     1.95 

 14.167    0.00    1.17      0.270  I O     |       |       |       |     1.90 

 14.250    0.00    1.15      0.262  I O     |       |       |       |     1.84 

 14.333    0.00    1.13      0.254  I O     |       |       |       |     1.78 

 14.417    0.00    1.11      0.246  I O     |       |       |       |     1.74 

 14.500    0.00    1.09      0.239  I O     |       |       |       |     1.70 

 14.583    0.00    1.07      0.231  IO      |       |       |       |     1.66 

 14.667    0.00    1.05      0.224  IO      |       |       |       |     1.62 



 14.750    0.00    1.03      0.217  IO      |       |       |       |     1.58 

 14.833    0.00    1.01      0.210  IO      |       |       |       |     1.54 

 14.917    0.00    0.99      0.203  IO      |       |       |       |     1.51 

 15.000    0.00    0.97      0.196  IO      |       |       |       |     1.47 

 15.083    0.00    0.95      0.190  IO      |       |       |       |     1.43 

 15.167    0.00    0.94      0.183  IO      |       |       |       |     1.40 

 15.250    0.00    0.92      0.177  IO      |       |       |       |     1.36 

 15.333    0.00    0.90      0.171  IO      |       |       |       |     1.33 

 15.417    0.00    0.88      0.164  IO      |       |       |       |     1.30 

 15.500    0.00    0.87      0.158  IO      |       |       |       |     1.26 

 15.583    0.00    0.85      0.152  IO      |       |       |       |     1.23 

 15.667    0.00    0.83      0.147  IO      |       |       |       |     1.20 

 15.750    0.00    0.82      0.141  IO      |       |       |       |     1.17 

 15.833    0.00    0.80      0.135  IO      |       |       |       |     1.14 

 15.917    0.00    0.79      0.130  IO      |       |       |       |     1.11 

 16.000    0.00    0.77      0.125  IO      |       |       |       |     1.08 

 16.083    0.00    0.76      0.119  IO      |       |       |       |     1.05 

 16.167    0.00    0.74      0.114  IO      |       |       |       |     1.02 

 16.250    0.00    0.73      0.109  IO      |       |       |       |     1.00 

 16.333    0.00    0.72      0.104  IO      |       |       |       |     0.97 

 16.417    0.00    0.70      0.099  IO      |       |       |       |     0.94 

 16.500    0.00    0.69      0.094  IO      |       |       |       |     0.92 

 16.583    0.00    0.68      0.090  IO      |       |       |       |     0.89 

 16.667    0.00    0.66      0.085  IO      |       |       |       |     0.87 

 16.750    0.00    0.65      0.081  IO      |       |       |       |     0.84 

 16.833    0.00    0.64      0.076  IO      |       |       |       |     0.82 

 16.917    0.00    0.62      0.072  IO      |       |       |       |     0.79 

 17.000    0.00    0.58      0.068  IO      |       |       |       |     0.74 

 17.083    0.00    0.55      0.064  IO      |       |       |       |     0.70 

 17.167    0.00    0.52      0.060  O       |       |       |       |     0.66 

 17.250    0.00    0.49      0.057  O       |       |       |       |     0.62 

 17.333    0.00    0.46      0.053  O       |       |       |       |     0.58 

 17.417    0.00    0.43      0.050  O       |       |       |       |     0.55 

 17.500    0.00    0.41      0.047  O       |       |       |       |     0.52 

 17.583    0.00    0.38      0.045  O       |       |       |       |     0.49 

 17.667    0.00    0.36      0.042  O       |       |       |       |     0.46 

 17.750    0.00    0.34      0.040  O       |       |       |       |     0.43 

 17.833    0.00    0.32      0.037  O       |       |       |       |     0.41 

 17.917    0.00    0.30      0.035  O       |       |       |       |     0.39 

 18.000    0.00    0.29      0.033  O       |       |       |       |     0.36 

 18.083    0.00    0.27      0.031  O       |       |       |       |     0.34 

 18.167    0.00    0.25      0.029  O       |       |       |       |     0.32 

 18.250    0.00    0.24      0.028  O       |       |       |       |     0.30 

 18.333    0.00    0.23      0.026  O       |       |       |       |     0.29 

 18.417    0.00    0.21      0.025  O       |       |       |       |     0.27 

 18.500    0.00    0.20      0.023  O       |       |       |       |     0.25 

 18.583    0.00    0.19      0.022  O       |       |       |       |     0.24 

 18.667    0.00    0.18      0.021  O       |       |       |       |     0.23 

 18.750    0.00    0.17      0.019  O       |       |       |       |     0.21 

 18.833    0.00    0.16      0.018  O       |       |       |       |     0.20 

 18.917    0.00    0.15      0.017  O       |       |       |       |     0.19 

 19.000    0.00    0.14      0.016  O       |       |       |       |     0.18 

 19.083    0.00    0.13      0.015  O       |       |       |       |     0.17 

 19.167    0.00    0.12      0.014  O       |       |       |       |     0.16 

 19.250    0.00    0.12      0.014  O       |       |       |       |     0.15 

 19.333    0.00    0.11      0.013  O       |       |       |       |     0.14 

 19.417    0.00    0.10      0.012  O       |       |       |       |     0.13 

 19.500    0.00    0.10      0.011  O       |       |       |       |     0.12 

 19.583    0.00    0.09      0.011  O       |       |       |       |     0.12 

 19.667    0.00    0.09      0.010  O       |       |       |       |     0.11 

 19.750    0.00    0.08      0.010  O       |       |       |       |     0.10 

 19.833    0.00    0.08      0.009  O       |       |       |       |     0.10 

 19.917    0.00    0.07      0.008  O       |       |       |       |     0.09 



 20.000    0.00    0.07      0.008  O       |       |       |       |     0.09 

 20.083    0.00    0.06      0.007  O       |       |       |       |     0.08 

 20.167    0.00    0.06      0.007  O       |       |       |       |     0.08 

 20.250    0.00    0.06      0.007  O       |       |       |       |     0.07 

 20.333    0.00    0.05      0.006  O       |       |       |       |     0.07 

 20.417    0.00    0.05      0.006  O       |       |       |       |     0.06 

 20.500    0.00    0.05      0.006  O       |       |       |       |     0.06 

 20.583    0.00    0.05      0.005  O       |       |       |       |     0.06 

 20.667    0.00    0.04      0.005  O       |       |       |       |     0.05 

 20.750    0.00    0.04      0.005  O       |       |       |       |     0.05 

 20.833    0.00    0.04      0.004  O       |       |       |       |     0.05 

 20.917    0.00    0.04      0.004  O       |       |       |       |     0.05 

 21.000    0.00    0.03      0.004  O       |       |       |       |     0.04 

 21.083    0.00    0.03      0.004  O       |       |       |       |     0.04 

 21.167    0.00    0.03      0.003  O       |       |       |       |     0.04 

 21.250    0.00    0.03      0.003  O       |       |       |       |     0.04 

 21.333    0.00    0.03      0.003  O       |       |       |       |     0.03 

 21.417    0.00    0.02      0.003  O       |       |       |       |     0.03 

 21.500    0.00    0.02      0.003  O       |       |       |       |     0.03 

 21.583    0.00    0.02      0.003  O       |       |       |       |     0.03 

 21.667    0.00    0.02      0.002  O       |       |       |       |     0.03 

 21.750    0.00    0.02      0.002  O       |       |       |       |     0.03 

 21.833    0.00    0.02      0.002  O       |       |       |       |     0.02 

 21.917    0.00    0.02      0.002  O       |       |       |       |     0.02 

 22.000    0.00    0.02      0.002  O       |       |       |       |     0.02 

 22.083    0.00    0.02      0.002  O       |       |       |       |     0.02 

 22.167    0.00    0.01      0.002  O       |       |       |       |     0.02 

 22.250    0.00    0.01      0.002  O       |       |       |       |     0.02 

 22.333    0.00    0.01      0.002  O       |       |       |       |     0.02 

 22.417    0.00    0.01      0.001  O       |       |       |       |     0.02 

 22.500    0.00    0.01      0.001  O       |       |       |       |     0.01 

 22.583    0.00    0.01      0.001  O       |       |       |       |     0.01 

 22.667    0.00    0.01      0.001  O       |       |       |       |     0.01 

 22.750    0.00    0.01      0.001  O       |       |       |       |     0.01 

 22.833    0.00    0.01      0.001  O       |       |       |       |     0.01 

 22.917    0.00    0.01      0.001  O       |       |       |       |     0.01 

 23.000    0.00    0.01      0.001  O       |       |       |       |     0.01 

 23.083    0.00    0.01      0.001  O       |       |       |       |     0.01 

 23.167    0.00    0.01      0.001  O       |       |       |       |     0.01 

 23.250    0.00    0.01      0.001  O       |       |       |       |     0.01 

 23.333    0.00    0.01      0.001  O       |       |       |       |     0.01 

 23.417    0.00    0.01      0.001  O       |       |       |       |     0.01 

 23.500    0.00    0.01      0.001  O       |       |       |       |     0.01 

 23.583    0.00    0.01      0.001  O       |       |       |       |     0.01 

 23.667    0.00    0.01      0.001  O       |       |       |       |     0.01 

 23.750    0.00    0.00      0.001  O       |       |       |       |     0.01 

 23.833    0.00    0.00      0.001  O       |       |       |       |     0.01 

 23.917    0.00    0.00      0.000  O       |       |       |       |     0.01 

 24.000    0.00    0.00      0.000  O       |       |       |       |     0.01 

 24.083    0.00    0.00      0.000  O       |       |       |       |     0.00 

 24.167    0.00    0.00      0.000  O       |       |       |       |     0.00 

 24.250    0.00    0.00      0.000  O       |       |       |       |     0.00 

 24.333    0.00    0.00      0.000  O       |       |       |       |     0.00 

 24.417    0.00    0.00      0.000  O       |       |       |       |     0.00 

 24.500    0.00    0.00      0.000  O       |       |       |       |     0.00 

 24.583    0.00    0.00      0.000  O       |       |       |       |     0.00 

 24.667    0.00    0.00      0.000  O       |       |       |       |     0.00 

 24.750    0.00    0.00      0.000  O       |       |       |       |     0.00 

 24.833    0.00    0.00      0.000  O       |       |       |       |     0.00 

 24.917    0.00    0.00      0.000  O       |       |       |       |     0.00 

 25.000    0.00    0.00      0.000  O       |       |       |       |     0.00 

 25.083    0.00    0.00      0.000  O       |       |       |       |     0.00 

 25.167    0.00    0.00      0.000  O       |       |       |       |     0.00 



 25.250    0.00    0.00      0.000  O       |       |       |       |     0.00 

 25.333    0.00    0.00      0.000  O       |       |       |       |     0.00 

 25.417    0.00    0.00      0.000  O       |       |       |       |     0.00 

 25.500    0.00    0.00      0.000  O       |       |       |       |     0.00 

 25.583    0.00    0.00      0.000  O       |       |       |       |     0.00 

 25.667    0.00    0.00      0.000  O       |       |       |       |     0.00 

 25.750    0.00    0.00      0.000  O       |       |       |       |     0.00 

 25.833    0.00    0.00      0.000  O       |       |       |       |     0.00 

 25.917    0.00    0.00      0.000  O       |       |       |       |     0.00 

 26.000    0.00    0.00      0.000  O       |       |       |       |     0.00 

 

 ****************************HYDROGRAPH DATA**************************** 

   Number of intervals =   312 

   Time interval =    5.0 (Min.) 

   Maximum/Peak flow rate =        2.417 (CFS) 

   Total volume =       2.237 (Ac.Ft) 

  Status of hydrographs being held in storage 

             Stream 1  Stream 2  Stream 3  Stream 4  Stream 5 

  Peak (CFS)      0.000     0.000     0.000     0.000     0.000 

  Vol (Ac.Ft)      0.000     0.000     0.000     0.000     0.000 

 *********************************************************************** 

 

 -------------------------------------------------------------------- 
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 ********************* HYDROGRAPH INFORMATION ********************** 

 

   From study/file name: 2995q100uhp24100.rte 

 ****************************HYDROGRAPH DATA**************************** 

   Number of intervals =   301 

   Time interval =    5.0 (Min.) 

   Maximum/Peak flow rate =        7.264 (CFS) 

   Total volume =       3.542 (Ac.Ft) 

  Status of hydrographs being held in storage 

             Stream 1  Stream 2  Stream 3  Stream 4  Stream 5 

  Peak (CFS)      0.000     0.000     0.000     0.000     0.000 

  Vol (Ac.Ft)      0.000     0.000     0.000     0.000     0.000 

 *********************************************************************** 

 

 

 

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

 Process from Point/Station        1.000 to Point/Station        1.000 

 **** RETARDING BASIN ROUTING **** 

 ______________________________________________________________________ 

 

 User entry of depth-outflow-storage data 

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

 Total number of inflow hydrograph intervals = 301 

 Hydrograph time unit =  5.000 (Min.) 

 Initial depth in storage basin =   0.00(Ft.) 

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

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

 Initial basin depth =   0.00 (Ft.) 

 Initial basin storage =      0.00 (Ac.Ft) 

 Initial basin outflow =   0.00 (CFS) 

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

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

 Depth vs. Storage and Depth vs. Discharge data: 

  Basin Depth  Storage    Outflow   (S-O*dt/2)   (S+O*dt/2) 

      (Ft.)    (Ac.Ft)    (CFS)     (Ac.Ft)    (Ac.Ft) 

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

          0.000      0.000      0.000      0.000        0.000 

          0.800      0.073      0.630      0.071        0.075 

          1.800      0.257      1.140      0.253        0.261 

          2.800      0.394      1.480      0.389        0.399 

          3.800      0.531      1.760      0.525        0.537 

          4.800      0.669      1.990      0.662        0.676 

          5.300      0.907      2.100      0.900        0.914 



          5.800      0.926      2.210      0.918        0.934 

          6.800      1.497      2.400      1.489        1.505 

          7.800      2.146      2.580      2.137        2.155 

          8.800      2.226      2.750      2.217        2.235 

          9.800      2.958      2.900      2.948        2.968 

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

   Hydrograph Detention Basin Routing 

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

 

 Graph values: 'I'= unit inflow; 'O'=outflow at time shown 

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

  Time   Inflow  Outflow    Storage                                     Depth  

 (Hours)  (CFS)   (CFS)     (Ac.Ft) .0       1.8    3.63    5.45    7.26 (Ft.) 

  0.083    0.03    0.00      0.000  O       |       |       |       |     0.00 

  0.167    0.15    0.01      0.001  O       |       |       |       |     0.01 

  0.250    0.24    0.02      0.002  OI      |       |       |       |     0.02 

  0.333    0.29    0.03      0.004  OI      |       |       |       |     0.04 

  0.417    0.37    0.05      0.006  OI      |       |       |       |     0.06 

  0.500    0.44    0.07      0.008  OI      |       |       |       |     0.09 

  0.583    0.47    0.09      0.011  O I     |       |       |       |     0.12 

  0.667    0.48    0.11      0.013  O I     |       |       |       |     0.14 

  0.750    0.50    0.14      0.016  O I     |       |       |       |     0.17 

  0.833    0.52    0.16      0.018  O I     |       |       |       |     0.20 

  0.917    0.59    0.18      0.021  O I     |       |       |       |     0.23 

  1.000    0.64    0.20      0.024  O I     |       |       |       |     0.26 

  1.083    0.65    0.23      0.027  |OI     |       |       |       |     0.29 

  1.167    0.61    0.25      0.029  |OI     |       |       |       |     0.32 

  1.250    0.57    0.27      0.032  |OI     |       |       |       |     0.35 

  1.333    0.56    0.29      0.034  |OI     |       |       |       |     0.37 

  1.417    0.55    0.30      0.035  |OI     |       |       |       |     0.39 

  1.500    0.55    0.32      0.037  |OI     |       |       |       |     0.40 

  1.583    0.54    0.33      0.038  |OI     |       |       |       |     0.42 

  1.667    0.54    0.34      0.040  |OI     |       |       |       |     0.44 

  1.750    0.54    0.36      0.041  |OI     |       |       |       |     0.45 

  1.833    0.55    0.37      0.042  |OI     |       |       |       |     0.47 

  1.917    0.61    0.38      0.044  |OI     |       |       |       |     0.48 

  2.000    0.66    0.39      0.046  |OI     |       |       |       |     0.50 

  2.083    0.67    0.41      0.047  |OI     |       |       |       |     0.52 

  2.167    0.68    0.42      0.049  |O I    |       |       |       |     0.54 

  2.250    0.69    0.44      0.051  |O I    |       |       |       |     0.56 

  2.333    0.70    0.45      0.053  | OI    |       |       |       |     0.58 

  2.417    0.70    0.47      0.054  | OI    |       |       |       |     0.60 

  2.500    0.70    0.48      0.056  | OI    |       |       |       |     0.61 

  2.583    0.72    0.50      0.057  | OI    |       |       |       |     0.63 

  2.667    0.78    0.51      0.059  | OI    |       |       |       |     0.65 

  2.750    0.83    0.53      0.061  | OI    |       |       |       |     0.67 

  2.833    0.85    0.55      0.063  | OI    |       |       |       |     0.69 

  2.917    0.86    0.56      0.065  | OI    |       |       |       |     0.71 

  3.000    0.87    0.58      0.067  | OI    |       |       |       |     0.74 

  3.083    0.87    0.60      0.069  | OI    |       |       |       |     0.76 

  3.167    0.88    0.61      0.071  | OI    |       |       |       |     0.78 

  3.250    0.88    0.63      0.073  | OI    |       |       |       |     0.80 

  3.333    0.88    0.63      0.075  | OI    |       |       |       |     0.81 

  3.417    0.89    0.64      0.076  | OI    |       |       |       |     0.82 

  3.500    0.89    0.64      0.078  | OI    |       |       |       |     0.83 

  3.583    0.89    0.65      0.080  | OI    |       |       |       |     0.84 

  3.667    0.89    0.65      0.081  | OI    |       |       |       |     0.85 

  3.750    0.89    0.66      0.083  | OI    |       |       |       |     0.85 

  3.833    0.90    0.66      0.085  | OI    |       |       |       |     0.86 

  3.917    0.96    0.67      0.086  | O I   |       |       |       |     0.87 

  4.000    1.01    0.67      0.089  | O I   |       |       |       |     0.88 

  4.083    1.03    0.68      0.091  | O I   |       |       |       |     0.90 

  4.167    1.04    0.69      0.093  |  OI   |       |       |       |     0.91 



  4.250    1.05    0.69      0.096  |  OI   |       |       |       |     0.92 

  4.333    1.07    0.70      0.098  |  OI   |       |       |       |     0.94 

  4.417    1.13    0.71      0.101  |  OI   |       |       |       |     0.95 

  4.500    1.18    0.72      0.104  |  O I  |       |       |       |     0.97 

  4.583    1.20    0.72      0.107  |  O I  |       |       |       |     0.99 

  4.667    1.21    0.73      0.111  |  O I  |       |       |       |     1.00 

  4.750    1.22    0.74      0.114  |  O I  |       |       |       |     1.02 

  4.833    1.14    0.75      0.117  |  O I  |       |       |       |     1.04 

  4.917    0.75    0.76      0.118  |  O    |       |       |       |     1.05 

  5.000    0.44    0.75      0.117  |I O    |       |       |       |     1.04 

  5.083    0.40    0.75      0.115  |I O    |       |       |       |     1.03 

  5.167    0.66    0.74      0.113  | IO    |       |       |       |     1.02 

  5.250    0.88    0.74      0.114  |  O    |       |       |       |     1.02 

  5.333    0.96    0.75      0.115  |  OI   |       |       |       |     1.03 

  5.417    1.06    0.75      0.117  |  OI   |       |       |       |     1.04 

  5.500    1.13    0.76      0.119  |  OI   |       |       |       |     1.05 

  5.583    1.07    0.76      0.121  |  OI   |       |       |       |     1.06 

  5.667    0.73    0.77      0.122  |  O    |       |       |       |     1.07 

  5.750    0.45    0.76      0.121  |I O    |       |       |       |     1.06 

  5.833    0.35    0.76      0.119  |I O    |       |       |       |     1.05 

  5.917    0.30    0.75      0.116  |I O    |       |       |       |     1.03 

  6.000    0.27    0.74      0.112  |I O    |       |       |       |     1.01 

  6.083    0.27    0.73      0.109  |I O    |       |       |       |     1.00 

  6.167    0.35    0.72      0.106  |I O    |       |       |       |     0.98 

  6.250    0.41    0.72      0.104  |I O    |       |       |       |     0.97 

  6.333    0.43    0.71      0.102  |I O    |       |       |       |     0.96 

  6.417    0.44    0.70      0.100  |I O    |       |       |       |     0.95 

  6.500    0.45    0.70      0.098  |I O    |       |       |       |     0.94 

  6.583    0.48    0.70      0.097  | IO    |       |       |       |     0.93 

  6.667    0.57    0.69      0.096  | IO    |       |       |       |     0.92 

  6.750    0.65    0.69      0.095  | IO    |       |       |       |     0.92 

  6.833    0.69    0.69      0.095  |  O    |       |       |       |     0.92 

  6.917    0.72    0.69      0.095  |  O    |       |       |       |     0.92 

  7.000    0.74    0.69      0.095  |  O    |       |       |       |     0.92 

  7.083    0.75    0.69      0.096  |  O    |       |       |       |     0.92 

  7.167    0.77    0.69      0.096  |  O    |       |       |       |     0.92 

  7.250    0.78    0.70      0.097  |  O    |       |       |       |     0.93 

  7.333    0.81    0.70      0.097  |  O    |       |       |       |     0.93 

  7.417    0.91    0.70      0.098  |  O    |       |       |       |     0.94 

  7.500    0.99    0.70      0.100  |  OI   |       |       |       |     0.95 

  7.583    1.04    0.71      0.102  |  OI   |       |       |       |     0.96 

  7.667    1.15    0.72      0.105  |  O I  |       |       |       |     0.97 

  7.750    1.24    0.73      0.108  |  O I  |       |       |       |     0.99 

  7.833    1.30    0.74      0.112  |  O I  |       |       |       |     1.01 

  7.917    1.41    0.75      0.116  |  O  I |       |       |       |     1.03 

  8.000    1.50    0.76      0.121  |  O  I |       |       |       |     1.06 

  8.083    1.59    0.78      0.126  |  O   I|       |       |       |     1.09 

  8.167    1.79    0.79      0.132  |  O   I|       |       |       |     1.12 

  8.250    1.95    0.81      0.140  |  O    I       |       |       |     1.16 

  8.333    2.02    0.84      0.148  |  O    I       |       |       |     1.21 

  8.417    2.07    0.86      0.156  |  O    |I      |       |       |     1.25 

  8.500    2.11    0.88      0.164  |  O    |I      |       |       |     1.30 

  8.583    2.16    0.91      0.173  |  O    |I      |       |       |     1.34 

  8.667    2.26    0.93      0.182  |   O   |I      |       |       |     1.39 

  8.750    2.35    0.96      0.191  |   O   | I     |       |       |     1.44 

  8.833    2.41    0.98      0.201  |   O   | I     |       |       |     1.49 

  8.917    2.53    1.01      0.211  |   O   |  I    |       |       |     1.55 

  9.000    2.62    1.04      0.222  |   O   |  I    |       |       |     1.61 

  9.083    2.70    1.07      0.233  |   O   |  I    |       |       |     1.67 

  9.167    2.90    1.11      0.244  |   O   |   I   |       |       |     1.73 

  9.250    3.06    1.14      0.257  |    O  |    I  |       |       |     1.80 

  9.333    3.15    1.17      0.271  |    O  |    I  |       |       |     1.90 

  9.417    3.28    1.21      0.285  |    O  |     I |       |       |     2.00 



  9.500    3.39    1.24      0.299  |    O  |     I |       |       |     2.11 

  9.583    3.46    1.28      0.314  |    O  |      I|       |       |     2.22 

  9.667    3.58    1.32      0.329  |    O  |      I|       |       |     2.33 

  9.750    3.68    1.36      0.345  |    O  |       I       |       |     2.44 

  9.833    3.75    1.40      0.361  |     O |       I       |       |     2.56 

  9.917    3.87    1.44      0.378  |     O |       |I      |       |     2.68 

 10.000    3.96    1.48      0.395  |     O |       |I      |       |     2.80 

 10.083    3.87    1.52      0.411  |     O |       |I      |       |     2.93 

 10.167    3.32    1.54      0.426  |     O |     I |       |       |     3.03 

 10.250    2.86    1.57      0.436  |     O |   I   |       |       |     3.11 

 10.333    2.70    1.58      0.444  |     O |  I    |       |       |     3.17 

 10.417    2.60    1.60      0.452  |      O|  I    |       |       |     3.22 

 10.500    2.54    1.61      0.458  |      O|  I    |       |       |     3.27 

 10.583    2.60    1.62      0.465  |      O|  I    |       |       |     3.32 

 10.667    2.99    1.64      0.473  |      O|    I  |       |       |     3.38 

 10.750    3.31    1.66      0.483  |      O|     I |       |       |     3.45 

 10.833    3.43    1.69      0.495  |      O|      I|       |       |     3.54 

 10.917    3.50    1.71      0.507  |      O|      I|       |       |     3.63 

 11.000    3.55    1.74      0.520  |      O|      I|       |       |     3.72 

 11.083    3.56    1.76      0.532  |      O|      I|       |       |     3.81 

 11.167    3.50    1.78      0.544  |      O|      I|       |       |     3.89 

 11.250    3.46    1.80      0.556  |      O|      I|       |       |     3.98 

 11.333    3.46    1.82      0.567  |       O      I|       |       |     4.06 

 11.417    3.46    1.84      0.578  |       O      I|       |       |     4.14 

 11.500    3.47    1.86      0.589  |       O      I|       |       |     4.22 

 11.583    3.43    1.88      0.600  |       O      I|       |       |     4.30 

 11.667    3.28    1.89      0.611  |       O     I |       |       |     4.38 

 11.750    3.14    1.91      0.620  |       O    I  |       |       |     4.44 

 11.833    3.11    1.92      0.628  |       O    I  |       |       |     4.50 

 11.917    3.17    1.94      0.636  |       O    I  |       |       |     4.56 

 12.000    3.22    1.95      0.645  |       O     I |       |       |     4.63 

 12.083    3.38    1.97      0.654  |       O     I |       |       |     4.69 

 12.167    3.97    1.98      0.666  |       O       |I      |       |     4.78 

 12.250    4.46    2.00      0.681  |       O       |  I    |       |     4.83 

 12.333    4.68    2.00      0.699  |       O       |   I   |       |     4.86 

 12.417    4.88    2.01      0.718  |       O       |    I  |       |     4.90 

 12.500    5.03    2.02      0.738  |       O       |     I |       |     4.95 

 12.583    5.16    2.03      0.759  |       O       |     I |       |     4.99 

 12.667    5.38    2.04      0.782  |       O       |      I|       |     5.04 

 12.750    5.57    2.05      0.805  |       |O      |       I       |     5.09 

 12.833    5.68    2.06      0.830  |       |O      |       |I      |     5.14 

 12.917    5.83    2.08      0.855  |       |O      |       |I      |     5.19 

 13.000    5.94    2.09      0.881  |       |O      |       | I     |     5.25 

 13.083    6.11    2.11      0.908  |       |O      |       | I     |     5.34 

 13.167    6.57    2.21      0.937  |       |O      |       |   I   |     5.82 

 13.250    6.94    2.22      0.968  |       |O      |       |     I |     5.87 

 13.333    7.10    2.24      1.001  |       |O      |       |      I|     5.93 

 13.417    7.20    2.25      1.035  |       |O      |       |      I|     5.99 

 13.500    7.26    2.26      1.069  |       |O      |       |      I|     6.05 

 13.583    7.09    2.27      1.103  |       |O      |       |      I|     6.11 

 13.667    6.21    2.28      1.133  |       | O     |       |  I    |     6.16 

 13.750    5.49    2.29      1.158  |       | O     |       I       |     6.21 

 13.833    5.22    2.29      1.179  |       | O     |     I |       |     6.24 

 13.917    5.06    2.30      1.199  |       | O     |     I |       |     6.28 

 14.000    4.96    2.31      1.217  |       | O     |    I  |       |     6.31 

 14.083    4.97    2.31      1.236  |       | O     |    I  |       |     6.34 

 14.167    5.26    2.32      1.255  |       | O     |      I|       |     6.38 

 14.250    5.49    2.33      1.276  |       | O     |       I       |     6.41 

 14.333    5.55    2.33      1.298  |       | O     |       I       |     6.45 

 14.417    5.51    2.34      1.320  |       | O     |       I       |     6.49 

 14.500    5.47    2.35      1.342  |       | O     |       I       |     6.53 

 14.583    5.46    2.36      1.363  |       | O     |       I       |     6.57 

 14.667    5.45    2.36      1.384  |       | O     |       I       |     6.60 



 14.750    5.46    2.37      1.406  |       | O     |       I       |     6.64 

 14.833    5.46    2.38      1.427  |       | O     |       I       |     6.68 

 14.917    5.38    2.38      1.448  |       | O     |      I|       |     6.71 

 15.000    5.32    2.39      1.468  |       | O     |      I|       |     6.75 

 15.083    5.28    2.40      1.488  |       | O     |      I|       |     6.78 

 15.167    5.20    2.40      1.508  |       | O     |     I |       |     6.82 

 15.250    5.12    2.41      1.527  |       | O     |     I |       |     6.85 

 15.333    5.07    2.41      1.545  |       | O     |     I |       |     6.87 

 15.417    4.97    2.42      1.563  |       | O     |    I  |       |     6.90 

 15.500    4.89    2.42      1.580  |       | O     |    I  |       |     6.93 

 15.583    4.78    2.43      1.597  |       | O     |    I  |       |     6.95 

 15.667    4.43    2.43      1.612  |       | O     |  I    |       |     6.98 

 15.750    4.14    2.44      1.625  |       | O     | I     |       |     7.00 

 15.833    4.02    2.44      1.636  |       | O     |I      |       |     7.01 

 15.917    3.96    2.44      1.647  |       | O     |I      |       |     7.03 

 16.000    3.91    2.44      1.657  |       | O     |I      |       |     7.05 

 16.083    3.64    2.45      1.666  |       | O     I       |       |     7.06 

 16.167    2.60    2.45      1.671  |       | OI    |       |       |     7.07 

 16.250    1.69    2.45      1.669  |      I| O     |       |       |     7.06 

 16.333    1.12    2.45      1.662  |   I   | O     |       |       |     7.05 

 16.417    0.73    2.44      1.651  |  I    | O     |       |       |     7.04 

 16.500    0.52    2.44      1.639  | I     | O     |       |       |     7.02 

 16.583    0.42    2.44      1.625  |I      | O     |       |       |     7.00 

 16.667    0.49    2.43      1.611  | I     | O     |       |       |     6.98 

 16.750    0.56    2.43      1.598  | I     | O     |       |       |     6.96 

 16.833    0.56    2.42      1.585  | I     | O     |       |       |     6.94 

 16.917    0.55    2.42      1.573  | I     | O     |       |       |     6.92 

 17.000    0.54    2.42      1.560  | I     | O     |       |       |     6.90 

 17.083    0.51    2.41      1.547  | I     | O     |       |       |     6.88 

 17.167    0.42    2.41      1.533  |I      | O     |       |       |     6.86 

 17.250    0.36    2.41      1.519  |I      | O     |       |       |     6.83 

 17.333    0.35    2.40      1.505  |I      | O     |       |       |     6.81 

 17.417    0.34    2.40      1.491  |I      | O     |       |       |     6.79 

 17.500    0.34    2.39      1.477  |I      | O     |       |       |     6.76 

 17.583    0.34    2.39      1.463  |I      | O     |       |       |     6.74 

 17.667    0.34    2.38      1.449  |I      | O     |       |       |     6.72 

 17.750    0.34    2.38      1.435  |I      | O     |       |       |     6.69 

 17.833    0.33    2.37      1.421  |I      | O     |       |       |     6.67 

 17.917    0.24    2.37      1.406  |I      | O     |       |       |     6.64 

 18.000    0.18    2.36      1.391  I       | O     |       |       |     6.61 

 18.083    0.15    2.36      1.376  I       | O     |       |       |     6.59 

 18.167    0.14    2.35      1.361  I       | O     |       |       |     6.56 

 18.250    0.14    2.35      1.346  I       | O     |       |       |     6.54 

 18.333    0.13    2.34      1.330  I       | O     |       |       |     6.51 

 18.417    0.13    2.34      1.315  I       | O     |       |       |     6.48 

 18.500    0.13    2.33      1.300  I       | O     |       |       |     6.46 

 18.583    0.16    2.33      1.285  I       | O     |       |       |     6.43 

 18.667    0.30    2.32      1.271  |I      | O     |       |       |     6.40 

 18.750    0.40    2.32      1.257  |I      | O     |       |       |     6.38 

 18.833    0.43    2.32      1.244  |I      | O     |       |       |     6.36 

 18.917    0.40    2.31      1.231  |I      | O     |       |       |     6.33 

 19.000    0.37    2.31      1.218  |I      | O     |       |       |     6.31 

 19.083    0.37    2.30      1.204  |I      | O     |       |       |     6.29 

 19.167    0.43    2.30      1.191  |I      | O     |       |       |     6.26 

 19.250    0.48    2.29      1.178  | I     | O     |       |       |     6.24 

 19.333    0.47    2.29      1.166  | I     | O     |       |       |     6.22 

 19.417    0.36    2.29      1.153  |I      | O     |       |       |     6.20 

 19.500    0.27    2.28      1.140  |I      | O     |       |       |     6.17 

 19.583    0.27    2.28      1.126  |I      | O     |       |       |     6.15 

 19.667    0.37    2.27      1.112  |I      | O     |       |       |     6.13 

 19.750    0.45    2.27      1.099  |I      |O      |       |       |     6.10 

 19.833    0.47    2.26      1.087  | I     |O      |       |       |     6.08 

 19.917    0.42    2.26      1.074  |I      |O      |       |       |     6.06 



 20.000    0.39    2.26      1.062  |I      |O      |       |       |     6.04 

 20.083    0.39    2.25      1.049  |I      |O      |       |       |     6.02 

 20.167    0.44    2.25      1.036  |I      |O      |       |       |     5.99 

 20.250    0.49    2.24      1.024  | I     |O      |       |       |     5.97 

 20.333    0.50    2.24      1.012  | I     |O      |       |       |     5.95 

 20.417    0.51    2.23      1.000  | I     |O      |       |       |     5.93 

 20.500    0.52    2.23      0.988  | I     |O      |       |       |     5.91 

 20.583    0.52    2.23      0.976  | I     |O      |       |       |     5.89 

 20.667    0.53    2.22      0.965  | I     |O      |       |       |     5.87 

 20.750    0.53    2.22      0.953  | I     |O      |       |       |     5.85 

 20.833    0.52    2.22      0.941  | I     |O      |       |       |     5.83 

 20.917    0.46    2.21      0.929  | I     |O      |       |       |     5.81 

 21.000    0.41    2.16      0.917  |I      |O      |       |       |     5.57 

 21.083    0.41    2.10      0.906  |I      |O      |       |       |     5.30 

 21.167    0.46    2.09      0.894  | I     |O      |       |       |     5.27 

 21.250    0.50    2.09      0.883  | I     |O      |       |       |     5.25 

 21.333    0.50    2.08      0.872  | I     |O      |       |       |     5.23 

 21.417    0.44    2.08      0.861  |I      |O      |       |       |     5.20 

 21.500    0.40    2.07      0.850  |I      |O      |       |       |     5.18 

 21.583    0.36    2.07      0.838  |I      |O      |       |       |     5.15 

 21.667    0.23    2.06      0.826  |I      |O      |       |       |     5.13 

 21.750    0.14    2.06      0.813  I       |O      |       |       |     5.10 

 21.833    0.12    2.05      0.800  I       |O      |       |       |     5.07 

 21.917    0.21    2.04      0.787  I       |O      |       |       |     5.05 

 22.000    0.29    2.04      0.774  |I      O       |       |       |     5.02 

 22.083    0.29    2.03      0.762  |I      O       |       |       |     5.00 

 22.167    0.19    2.03      0.750  I       O       |       |       |     4.97 

 22.250    0.11    2.02      0.737  I       O       |       |       |     4.94 

 22.333    0.11    2.02      0.724  I       O       |       |       |     4.92 

 22.417    0.20    2.01      0.711  I       O       |       |       |     4.89 

 22.500    0.28    2.00      0.699  |I      O       |       |       |     4.86 

 22.583    0.30    2.00      0.687  |I      O       |       |       |     4.84 

 22.667    0.32    1.99      0.676  |I      O       |       |       |     4.81 

 22.750    0.33    1.98      0.664  |I      O       |       |       |     4.76 

 22.833    0.34    1.96      0.653  |I      O       |       |       |     4.68 

 22.917    0.34    1.94      0.642  |I      O       |       |       |     4.60 

 23.000    0.35    1.93      0.631  |I      O       |       |       |     4.52 

 23.083    0.35    1.91      0.620  |I      O       |       |       |     4.44 

 23.167    0.35    1.89      0.609  |I      O       |       |       |     4.37 

 23.250    0.35    1.87      0.599  |I      O       |       |       |     4.29 

 23.333    0.35    1.86      0.588  |I      O       |       |       |     4.21 

 23.417    0.36    1.84      0.578  |I      O       |       |       |     4.14 

 23.500    0.36    1.82      0.568  |I      O       |       |       |     4.07 

 23.583    0.36    1.80      0.558  |I     O|       |       |       |     3.99 

 23.667    0.36    1.79      0.548  |I     O|       |       |       |     3.92 

 23.750    0.36    1.77      0.538  |I     O|       |       |       |     3.85 

 23.833    0.36    1.75      0.528  |I     O|       |       |       |     3.78 

 23.917    0.36    1.74      0.519  |I     O|       |       |       |     3.71 

 24.000    0.36    1.72      0.509  |I     O|       |       |       |     3.64 

 24.083    0.33    1.70      0.500  |I     O|       |       |       |     3.57 

 24.167    0.21    1.68      0.490  I      O|       |       |       |     3.50 

 24.250    0.11    1.66      0.480  I      O|       |       |       |     3.43 

 24.333    0.08    1.63      0.469  I      O|       |       |       |     3.35 

 24.417    0.05    1.61      0.458  I      O|       |       |       |     3.27 

 24.500    0.04    1.59      0.448  I      O|       |       |       |     3.19 

 24.583    0.03    1.57      0.437  I     O |       |       |       |     3.11 

 24.667    0.02    1.55      0.427  I     O |       |       |       |     3.04 

 24.750    0.02    1.53      0.416  I     O |       |       |       |     2.96 

 24.833    0.01    1.50      0.406  I     O |       |       |       |     2.89 

 24.917    0.01    1.48      0.396  I     O |       |       |       |     2.81 

 25.000    0.00    1.46      0.385  I     O |       |       |       |     2.74 

 25.083    0.00    1.43      0.376  I     O |       |       |       |     2.67 

 25.167    0.00    1.41      0.366  I     O |       |       |       |     2.59 



 25.250    0.00    1.39      0.356  I     O |       |       |       |     2.52 

 25.333    0.00    1.36      0.347  I     O |       |       |       |     2.45 

 25.417    0.00    1.34      0.337  I    O  |       |       |       |     2.39 

 25.500    0.00    1.32      0.328  I    O  |       |       |       |     2.32 

 25.583    0.00    1.29      0.319  I    O  |       |       |       |     2.25 

 25.667    0.00    1.27      0.310  I    O  |       |       |       |     2.19 

 25.750    0.00    1.25      0.302  I    O  |       |       |       |     2.13 

 25.833    0.00    1.23      0.293  I    O  |       |       |       |     2.06 

 25.917    0.00    1.21      0.285  I    O  |       |       |       |     2.00 

 26.000    0.00    1.19      0.276  I    O  |       |       |       |     1.94 

 26.083    0.00    1.17      0.268  I    O  |       |       |       |     1.88 

 26.167    0.00    1.15      0.260  I    O  |       |       |       |     1.82 

 26.250    0.00    1.13      0.253  I   O   |       |       |       |     1.78 

 26.333    0.00    1.11      0.245  I   O   |       |       |       |     1.73 

 26.417    0.00    1.09      0.237  I   O   |       |       |       |     1.69 

 26.500    0.00    1.06      0.230  I   O   |       |       |       |     1.65 

 26.583    0.00    1.04      0.223  I   O   |       |       |       |     1.61 

 26.667    0.00    1.02      0.216  I   O   |       |       |       |     1.57 

 26.750    0.00    1.01      0.209  I   O   |       |       |       |     1.54 

 26.833    0.00    0.99      0.202  I   O   |       |       |       |     1.50 

 26.917    0.00    0.97      0.195  I   O   |       |       |       |     1.46 

 27.000    0.00    0.95      0.188  I   O   |       |       |       |     1.43 

 27.083    0.00    0.93      0.182  I   O   |       |       |       |     1.39 

 27.167    0.00    0.91      0.175  I   O   |       |       |       |     1.36 

 27.250    0.00    0.90      0.169  I  O    |       |       |       |     1.32 

 27.333    0.00    0.88      0.163  I  O    |       |       |       |     1.29 

 27.417    0.00    0.86      0.157  I  O    |       |       |       |     1.26 

 27.500    0.00    0.85      0.151  I  O    |       |       |       |     1.23 

 27.583    0.00    0.83      0.145  I  O    |       |       |       |     1.19 

 27.667    0.00    0.82      0.140  I  O    |       |       |       |     1.16 

 27.750    0.00    0.80      0.134  I  O    |       |       |       |     1.13 

 27.833    0.00    0.78      0.129  I  O    |       |       |       |     1.10 

 27.917    0.00    0.77      0.123  I  O    |       |       |       |     1.07 

 28.000    0.00    0.76      0.118  I  O    |       |       |       |     1.05 

 28.083    0.00    0.74      0.113  I  O    |       |       |       |     1.02 

 28.167    0.00    0.73      0.108  I  O    |       |       |       |     0.99 

 28.250    0.00    0.71      0.103  I  O    |       |       |       |     0.96 

 28.333    0.00    0.70      0.098  I  O    |       |       |       |     0.94 

 28.417    0.00    0.69      0.093  I  O    |       |       |       |     0.91 

 28.500    0.00    0.67      0.089  I O     |       |       |       |     0.89 

 28.583    0.00    0.66      0.084  I O     |       |       |       |     0.86 

 28.667    0.00    0.65      0.080  I O     |       |       |       |     0.84 

 28.750    0.00    0.64      0.075  I O     |       |       |       |     0.81 

 28.833    0.00    0.61      0.071  I O     |       |       |       |     0.78 

 28.917    0.00    0.58      0.067  I O     |       |       |       |     0.73 

 29.000    0.00    0.54      0.063  I O     |       |       |       |     0.69 

 29.083    0.00    0.51      0.059  I O     |       |       |       |     0.65 

 29.167    0.00    0.48      0.056  I O     |       |       |       |     0.61 

 29.250    0.00    0.45      0.053  I O     |       |       |       |     0.58 

 29.333    0.00    0.43      0.050  IO      |       |       |       |     0.54 

 29.417    0.00    0.40      0.047  IO      |       |       |       |     0.51 

 29.500    0.00    0.38      0.044  IO      |       |       |       |     0.48 

 29.583    0.00    0.36      0.042  IO      |       |       |       |     0.45 

 29.667    0.00    0.34      0.039  IO      |       |       |       |     0.43 

 29.750    0.00    0.32      0.037  IO      |       |       |       |     0.40 

 29.833    0.00    0.30      0.035  IO      |       |       |       |     0.38 

 29.917    0.00    0.28      0.033  IO      |       |       |       |     0.36 

 30.000    0.00    0.27      0.031  IO      |       |       |       |     0.34 

 30.083    0.00    0.25      0.029  IO      |       |       |       |     0.32 

 30.167    0.00    0.24      0.027  IO      |       |       |       |     0.30 

 30.250    0.00    0.22      0.026  O       |       |       |       |     0.28 

 30.333    0.00    0.21      0.024  O       |       |       |       |     0.27 

 30.417    0.00    0.20      0.023  O       |       |       |       |     0.25 



 30.500    0.00    0.19      0.022  O       |       |       |       |     0.24 

 30.583    0.00    0.18      0.020  O       |       |       |       |     0.22 

 30.667    0.00    0.17      0.019  O       |       |       |       |     0.21 

 30.750    0.00    0.16      0.018  O       |       |       |       |     0.20 

 30.833    0.00    0.15      0.017  O       |       |       |       |     0.19 

 30.917    0.00    0.14      0.016  O       |       |       |       |     0.18 

 31.000    0.00    0.13      0.015  O       |       |       |       |     0.17 

 31.083    0.00    0.12      0.014  O       |       |       |       |     0.16 

 31.167    0.00    0.12      0.013  O       |       |       |       |     0.15 

 31.250    0.00    0.11      0.013  O       |       |       |       |     0.14 

 31.333    0.00    0.10      0.012  O       |       |       |       |     0.13 

 31.417    0.00    0.10      0.011  O       |       |       |       |     0.12 

 31.500    0.00    0.09      0.011  O       |       |       |       |     0.12 

 31.583    0.00    0.09      0.010  O       |       |       |       |     0.11 

 31.667    0.00    0.08      0.009  O       |       |       |       |     0.10 

 31.750    0.00    0.08      0.009  O       |       |       |       |     0.10 

 31.833    0.00    0.07      0.008  O       |       |       |       |     0.09 

 31.917    0.00    0.07      0.008  O       |       |       |       |     0.09 

 32.000    0.00    0.06      0.007  O       |       |       |       |     0.08 

 32.083    0.00    0.06      0.007  O       |       |       |       |     0.08 

 32.167    0.00    0.06      0.007  O       |       |       |       |     0.07 

 32.250    0.00    0.05      0.006  O       |       |       |       |     0.07 

 32.333    0.00    0.05      0.006  O       |       |       |       |     0.06 

 32.417    0.00    0.05      0.005  O       |       |       |       |     0.06 

 32.500    0.00    0.04      0.005  O       |       |       |       |     0.06 

 32.583    0.00    0.04      0.005  O       |       |       |       |     0.05 

 32.667    0.00    0.04      0.005  O       |       |       |       |     0.05 

 32.750    0.00    0.04      0.004  O       |       |       |       |     0.05 

 32.833    0.00    0.04      0.004  O       |       |       |       |     0.04 

 32.917    0.00    0.03      0.004  O       |       |       |       |     0.04 

 33.000    0.00    0.03      0.004  O       |       |       |       |     0.04 

 33.083    0.00    0.03      0.003  O       |       |       |       |     0.04 

 33.167    0.00    0.03      0.003  O       |       |       |       |     0.04 

 33.250    0.00    0.03      0.003  O       |       |       |       |     0.03 

 33.333    0.00    0.02      0.003  O       |       |       |       |     0.03 

 33.417    0.00    0.02      0.003  O       |       |       |       |     0.03 

 33.500    0.00    0.02      0.003  O       |       |       |       |     0.03 

 33.583    0.00    0.02      0.002  O       |       |       |       |     0.03 

 33.667    0.00    0.02      0.002  O       |       |       |       |     0.02 

 33.750    0.00    0.02      0.002  O       |       |       |       |     0.02 

 33.833    0.00    0.02      0.002  O       |       |       |       |     0.02 

 33.917    0.00    0.02      0.002  O       |       |       |       |     0.02 

 34.000    0.00    0.02      0.002  O       |       |       |       |     0.02 

 34.083    0.00    0.01      0.002  O       |       |       |       |     0.02 

 34.167    0.00    0.01      0.002  O       |       |       |       |     0.02 

 34.250    0.00    0.01      0.001  O       |       |       |       |     0.02 

 34.333    0.00    0.01      0.001  O       |       |       |       |     0.02 

 34.417    0.00    0.01      0.001  O       |       |       |       |     0.01 

 34.500    0.00    0.01      0.001  O       |       |       |       |     0.01 

 34.583    0.00    0.01      0.001  O       |       |       |       |     0.01 

 34.667    0.00    0.01      0.001  O       |       |       |       |     0.01 

 34.750    0.00    0.01      0.001  O       |       |       |       |     0.01 

 34.833    0.00    0.01      0.001  O       |       |       |       |     0.01 

 34.917    0.00    0.01      0.001  O       |       |       |       |     0.01 

 35.000    0.00    0.01      0.001  O       |       |       |       |     0.01 

 35.083    0.00    0.01      0.001  O       |       |       |       |     0.01 

 35.167    0.00    0.01      0.001  O       |       |       |       |     0.01 

 35.250    0.00    0.01      0.001  O       |       |       |       |     0.01 

 35.333    0.00    0.01      0.001  O       |       |       |       |     0.01 

 35.417    0.00    0.01      0.001  O       |       |       |       |     0.01 

 35.500    0.00    0.01      0.001  O       |       |       |       |     0.01 

 35.583    0.00    0.00      0.001  O       |       |       |       |     0.01 

 35.667    0.00    0.00      0.001  O       |       |       |       |     0.01 



 35.750    0.00    0.00      0.001  O       |       |       |       |     0.01 

 35.833    0.00    0.00      0.000  O       |       |       |       |     0.01 

 35.917    0.00    0.00      0.000  O       |       |       |       |     0.00 

 36.000    0.00    0.00      0.000  O       |       |       |       |     0.00 

 36.083    0.00    0.00      0.000  O       |       |       |       |     0.00 

 36.167    0.00    0.00      0.000  O       |       |       |       |     0.00 

 36.250    0.00    0.00      0.000  O       |       |       |       |     0.00 

 36.333    0.00    0.00      0.000  O       |       |       |       |     0.00 

 36.417    0.00    0.00      0.000  O       |       |       |       |     0.00 

 36.500    0.00    0.00      0.000  O       |       |       |       |     0.00 

 36.583    0.00    0.00      0.000  O       |       |       |       |     0.00 

 36.667    0.00    0.00      0.000  O       |       |       |       |     0.00 

 36.750    0.00    0.00      0.000  O       |       |       |       |     0.00 

 36.833    0.00    0.00      0.000  O       |       |       |       |     0.00 

 36.917    0.00    0.00      0.000  O       |       |       |       |     0.00 

 37.000    0.00    0.00      0.000  O       |       |       |       |     0.00 

 37.083    0.00    0.00      0.000  O       |       |       |       |     0.00 

 37.167    0.00    0.00      0.000  O       |       |       |       |     0.00 

 37.250    0.00    0.00      0.000  O       |       |       |       |     0.00 

 37.333    0.00    0.00      0.000  O       |       |       |       |     0.00 

 37.417    0.00    0.00      0.000  O       |       |       |       |     0.00 

 37.500    0.00    0.00      0.000  O       |       |       |       |     0.00 

 37.583    0.00    0.00      0.000  O       |       |       |       |     0.00 

 37.667    0.00    0.00      0.000  O       |       |       |       |     0.00 

 37.750    0.00    0.00      0.000  O       |       |       |       |     0.00 

 37.833    0.00    0.00      0.000  O       |       |       |       |     0.00 

 

 ****************************HYDROGRAPH DATA**************************** 

   Number of intervals =   454 

   Time interval =    5.0 (Min.) 

   Maximum/Peak flow rate =        2.448 (CFS) 

   Total volume =       3.542 (Ac.Ft) 

  Status of hydrographs being held in storage 

             Stream 1  Stream 2  Stream 3  Stream 4  Stream 5 

  Peak (CFS)      0.000     0.000     0.000     0.000     0.000 

  Vol (Ac.Ft)      0.000     0.000     0.000     0.000     0.000 

 *********************************************************************** 

 

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

 

 

 

 

 



 

 

Appendix E 
Hydraulic Calculations 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



T1 Rockefeller - Patterson Commerce Center                                     0                    

T2 100 Year Storm Event - Line A Hydraulics                                                         

T3 2995LineA                                                                                        

SO   1004.8301497.020  4                          1499.270                                          

R    1035.9801497.130  4      .013                                  .000    .000 0                  

JX   1039.4401497.140  4  1   .013    3.700         1497.150           .0         .000              

R    1042.4401497.150  4      .013                                  .000    .000 0                  

R    1133.5301497.430  4      .013                                  .000  45.000 0                  

JX   1138.2001497.450  4  2   .013    3.600         1497.460        -90.0         .000              

R    1147.3301497.480  4      .013                                  .000    .000 0                  

R    1290.1101497.980  4      .013                                  .000    .000 0                  

R    1310.1101498.050  1      .013                                  .000    .000 0                  

JX   1314.7801498.190  1  1   .013   14.700         1498.120         90.0         .000              

R    1546.2901499.350  3      .013                                  .000    .000 1                  

R    1707.4801500.160  3      .013                                  .000 -45.000 0                  

R    1742.8301500.330  3      .013                                  .000 -45.000 0                  

SH   1742.8301500.330  3                          1500.330                                          

CD   1  4   1    .000   2.000     .000  .000  .000   .00                                            

CD   2  4   1    .000   1.500     .000  .000  .000   .00

CD   3  4   1    .000   1.000     .000  .000  .000   .00

CD   4  4   1    .000   2.500     .000  .000  .000   .00                                           

Q             2.100   .0



FILE: 2995linea.WSW                         W S P G W - CIVILDESIGN Version 14.08                                         PAGE    1 

                                Program Package Serial Number: 1404                                      

                                                    WATER SURFACE PROFILE LISTING                    Date:10-14-2022  Time: 3:48:16 

                          Rockefeller - Patterson Commerce Center                                    

                            100 Year Storm Event - Line A Hydraulics                                 

                              2995LineA                                                              

 ************************************************************************************************************************** ******** 

          | Invert  |  Depth |  Water  |    Q    |  Vel     Vel  |  Energy | Super |Critical|Flow Top|Height/|Base Wt|      |No Wth 

  Station |  Elev   |  (FT)  |  Elev   |  (CFS)  | (FPS)    Head |  Grd.El.|  Elev | Depth  | Width  |Dia.-FT|or I.D.|  ZL  |Prs/Pip 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-    -| 

  L/Elem  |Ch Slope |        |         |         |         SF Ave|    HF   |SE Dpth|Froude N|Norm Dp |  "N"  | X-Fall|  ZR  |Type Ch 

 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |******* 

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  1004.830  1497.020    2.250  1499.270     24.10    5.18     .42  1499.69     .00    1.67     1.50    2.500     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

    31.150    .0035                                         .0031      .10     2.25     .52    2.02    .013       .00   .00  PIPE    

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  1035.980  1497.130    2.229  1499.359     24.10    5.21     .42  1499.78     .00    1.67     1.55    2.500     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

 JUNCT STR   .0029                                          .0027      .01    2.23     .53             .013       .00   .00  PIPE    

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  1039.440  1497.140    2.465  1499.605     20.40    4.17     .27  1499.87     .00    1.53      .59    2.500     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

     3.000    .0033                                         .0022      .01     2.47     .25    1.79    .013       .00   .00  PIPE    

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  1042.440  1497.150    2.462  1499.612     20.40    4.17     .27  1499.88     .00    1.53      .61    2.500     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

    91.090    .0031                                         .0022      .20     2.46     .26    1.85    .013       .00   .00  PIPE    

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  1133.530  1497.430    2.373  1499.803     20.40    4.24     .28  1500.08     .00    1.53     1.10    2.500     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

 JUNCT STR   .0043                                          .0019      .01    2.37     .36             .013       .00   .00  PIPE    

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  1138.200  1497.450    2.547  1499.997     16.80    3.42     .18  1500.18     .00    1.39      .00    2.500     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

     9.130    .0033                                         .0017      .02     2.55     .00    1.56    .013       .00   .00  PIPE    

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  1147.330  1497.480    2.532  1500.012     16.80    3.42     .18  1500.19     .00    1.39      .00    2.500     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

    17.630    .0035                                         .0017      .03     2.53     .00    1.53    .013       .00   .00  PIPE    

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  1164.960  1497.542    2.500  1500.042     16.80    3.42     .18  1500.22     .00    1.39      .00    2.500     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

   109.452    .0035                                         .0016      .17     2.50     .00    1.53    .013       .00   .00  PIPE    

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  1274.412  1497.925    2.268  1500.193     16.80    3.59     .20  1500.39     .00    1.39     1.45    2.500     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

    15.698    .0035                                         .0015      .02     2.27     .35    1.53    .013       .00   .00  PIPE    



 FILE: 2995linea.WSW                         W S P G W - CIVILDESIGN Version 14.08                                         PAGE    2 

                                Program Package Serial Number: 1404                                      

                                                    WATER SURFACE PROFILE LISTING                    Date:10-14-2022  Time: 3:48:16 

                          Rockefeller - Patterson Commerce Center                                    

                            100 Year Storm Event - Line A Hydraulics                                 

                              2995LineA                                                              

 ************************************************************************************************************************** ******** 

          | Invert  |  Depth |  Water  |    Q    |  Vel     Vel  |  Energy | Super |Critical|Flow Top|Height/|Base Wt|      |No Wth 

  Station |  Elev   |  (FT)  |  Elev   |  (CFS)  | (FPS)    Head |  Grd.El.|  Elev | Depth  | Width  |Dia.-FT|or I.D.|  ZL  |Prs/Pip 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-    -| 

  L/Elem  |Ch Slope |        |         |         |         SF Ave|    HF   |SE Dpth|Froude N|Norm Dp |  "N"  | X-Fall|  ZR  |Type Ch 

 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |******* 

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  1290.110  1497.980    2.232  1500.212     16.80    5.35     .44  1500.66     .00    1.48      .00    2.000     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

    20.000    .0035                                         .0055      .11     2.23     .00    2.00    .013       .00   .00  PIPE    

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  1310.110  1498.050    2.272  1500.322     16.80    5.35     .44  1500.77     .00    1.48      .00    2.000     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

 JUNCT STR   .0300                                          .0028      .01    2.27     .00             .013       .00   .00  PIPE    

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  1314.780  1498.190    3.020  1501.209      2.10    2.67     .11  1501.32     .00     .62      .00    1.000     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

   231.510    .0050                                         .0035      .80     3.02     .00     .70    .013       .00   .00  PIPE    

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  1546.290  1499.350    2.669  1502.019      2.10    2.67     .11  1502.13     .00     .62      .00    1.000     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

   161.190    .0050                                         .0035      .56     2.67     .00     .70    .013       .00   .00  PIPE    

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  1707.480  1500.160    2.436  1502.596      2.10    2.67     .11  1502.71     .00     .62      .00    1.000     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

    35.350    .0048                                         .0035      .12     2.44     .00     .71    .013       .00   .00  PIPE    

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  1742.830  1500.330    2.405  1502.735      2.10    2.67     .11  1502.85     .00     .62      .00    1.000     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

 



T1 ROCKEFELLER - PATTERSON COMMERCE CENTER                                     0                    

T2 100 YEAR STORM - LATERAL A-1 HYDRAULICS                                                          

T3 2995LATA-1                                                                                       

SO   1802.0001497.460  1                          1500.000                                          

R    1910.9801498.010  1      .013                                  .000    .000 0                  

R    1930.1801498.100  1      .013                                  .000  45.000 0                  

SH   1930.1801498.100  1                          1498.100                                          

CD   1  4   1    .000   1.500     .000  .000  .000   .00                                            

Q             3.600   .0



FILE: 2995LatA-1-12.WSW                     W S P G W - CIVILDESIGN Version 14.08                                         PAGE    1 

                                Program Package Serial Number: 1404                                      

                                                    WATER SURFACE PROFILE LISTING                    Date:10-17-2022  Time: 9:28:37 

                          ROCKEFELLER - PATTERSON COMMERCE CENTER                                    

                            100 YEAR STORM - LATERAL A-1 HYDRAULICS                                  

                              2995LATA-1                                                             

 ************************************************************************************************************************** ******** 

          | Invert  |  Depth |  Water  |    Q    |  Vel     Vel  |  Energy | Super |Critical|Flow Top|Height/|Base Wt|      |No Wth 

  Station |  Elev   |  (FT)  |  Elev   |  (CFS)  | (FPS)    Head |  Grd.El.|  Elev | Depth  | Width  |Dia.-FT|or I.D.|  ZL  |Prs/Pip 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-    -| 

  L/Elem  |Ch Slope |        |         |         |         SF Ave|    HF   |SE Dpth|Froude N|Norm Dp |  "N"  | X-Fall|  ZR  |Type Ch 

 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |******* 

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  1802.000  1497.460    2.540  1500.000      3.60    2.04     .06  1500.06     .00     .72      .00    1.500     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

   108.980    .0050                                         .0012      .13     2.54     .00     .73    .013       .00   .00  PIPE    

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  1910.980  1498.010    2.118  1500.128      3.60    2.04     .06  1500.19     .00     .72      .00    1.500     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

    19.200    .0047                                         .0012      .02     2.12     .00     .75    .013       .00   .00  PIPE    

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  1930.180  1498.100    2.060  1500.160      3.60    2.04     .06  1500.22     .00     .72      .00    1.500     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

 



T1 ROCKEFELLER - PATTERSON COMMERCE CENTER                                     0                    

T2 100 YEAR STORM - LATERAL A-2 HYDRAULICS                                                          

T3 2995LATA-2                                                                                       

SO   2002.0001498.100  1                          1500.580                                          

R    2006.1401498.120  1      .013                                  .000    .000 0                  

SH   2006.1401498.120  1                          1498.120                                          

CD   1  4   1    .000   2.000     .000  .000  .000   .00                                            

Q            14.700   .0



 FILE: 2995LATA-2.WSW                        W S P G W - CIVILDESIGN Version 14.08                                         PAGE    1 

                                Program Package Serial Number: 1404                                      

                                                    WATER SURFACE PROFILE LISTING                    Date: 7-15-2022  Time: 3:43:59 

                          ROCKEFELLER - PATTERSON COMMERCE CENTER                                    

                            100 YEAR STORM - LATERAL A-2 HYDRAULICS                                  

                              2995LATA-2                                                             

 ************************************************************************************************************************** ******** 

          | Invert  |  Depth |  Water  |    Q    |  Vel     Vel  |  Energy | Super |Critical|Flow Top|Height/|Base Wt|      |No Wth 

  Station |  Elev   |  (FT)  |  Elev   |  (CFS)  | (FPS)    Head |  Grd.El.|  Elev | Depth  | Width  |Dia.-FT|or I.D.|  ZL  |Prs/Pip 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-    -| 

  L/Elem  |Ch Slope |        |         |         |         SF Ave|    HF   |SE Dpth|Froude N|Norm Dp |  "N"  | X-Fall|  ZR  |Type Ch 

 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |******* 

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  2002.000  1498.100    2.480  1500.580     14.70    4.68     .34  1500.92     .00    1.38      .00    2.000     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

     4.140    .0048                                         .0042      .02     2.48     .00    1.53    .013       .00   .00  PIPE    

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  2006.140  1498.120    2.477  1500.597     14.70    4.68     .34  1500.94     .00    1.38      .00    2.000     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

 



T1 ROCKEFELLER - PATTERSON COMMERCE CENTER                                     0                    

T2 100 YEAR STORM - LINE B HYDRAULICS                                                               

T3 2995LineB                                                                                        

SO   2104.8301497.030  1                          1499.270                                          

R    2163.8301497.320  1      .013                                  .000    .000 0                  

R    2209.5201497.550  1      .013                                  .000    .000 1                  

JX   2214.1901497.570  1  2   .013    2.900         1497.670         90.0         .000              

R    2553.4801499.190  1      .013                                  .000 -11.250 0                  

JX   2558.1501499.213  1  2   .013    5.500         1499.200         90.0         .000              

R    2921.8701501.030  1      .013                                  .000    .000 1                  

R    2931.8701501.080  1      .013                                  .000 -45.000 0                  

R    3082.8501501.835  1      .013                                  .000 -45.000 0                  

SH   3082.8501501.835  1                          1501.835                                          

CD   1  4   1    .000   1.500     .000  .000  .000   .00                                            

CD   2  4   1    .000   1.000     .000  .000  .000   .00                                            

Q             2.800   .0



FILE: 2995LineB.WSW                         W S P G W - CIVILDESIGN Version 14.08                                         PAGE    1 

                                Program Package Serial Number: 1404                                      

                                                    WATER SURFACE PROFILE LISTING                    Date:10-14-2022  Time: 3:49:46 

                          ROCKEFELLER - PATTERSON COMMERCE CENTER                                    

                            100 YEAR STORM - LINE B HYDRAULICS                                       

                              2995LineB                                                              

 ************************************************************************************************************************** ******** 

          | Invert  |  Depth |  Water  |    Q    |  Vel     Vel  |  Energy | Super |Critical|Flow Top|Height/|Base Wt|      |No Wth 

  Station |  Elev   |  (FT)  |  Elev   |  (CFS)  | (FPS)    Head |  Grd.El.|  Elev | Depth  | Width  |Dia.-FT|or I.D.|  ZL  |Prs/Pip 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-    -| 

  L/Elem  |Ch Slope |        |         |         |         SF Ave|    HF   |SE Dpth|Froude N|Norm Dp |  "N"  | X-Fall|  ZR  |Type Ch 

 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |******* 

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  2104.830  1497.030    2.240  1499.270     11.20    6.34     .62  1499.89     .00    1.28      .00    1.500     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

    59.000    .0049                                         .0114      .67     2.24     .00    1.50    .013       .00   .00  PIPE    

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  2163.830  1497.320    2.621  1499.941     11.20    6.34     .62  1500.56     .00    1.28      .00    1.500     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

    45.690    .0050                                         .0114      .52     2.62     .00    1.50    .013       .00   .00  PIPE    

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  2209.520  1497.550    2.941  1500.491     11.20    6.34     .62  1501.12     .00    1.28      .00    1.500     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

 JUNCT STR   .0043                                          .0088      .04    2.94     .00             .013       .00   .00  PIPE    

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  2214.190  1497.570    3.525  1501.095      8.30    4.70     .34  1501.44     .00    1.12      .00    1.500     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

   339.290    .0048                                         .0062     2.12     3.52     .00    1.50    .013       .00   .00  PIPE    

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  2553.480  1499.190    4.036  1503.226      8.30    4.70     .34  1503.57     .00    1.12      .00    1.500     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

 JUNCT STR   .0049                                          .0035      .02    4.04     .00             .013       .00   .00  PIPE    

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  2558.150  1499.213    4.636  1503.849      2.80    1.58     .04  1503.89     .00     .64      .00    1.500     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

   363.720    .0050                                         .0007      .26     4.64     .00     .64    .013       .00   .00  PIPE    

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  2921.870  1501.030    3.080  1504.110      2.80    1.58     .04  1504.15     .00     .64      .00    1.500     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

    10.000    .0050                                         .0007      .01     3.08     .00     .64    .013       .00   .00  PIPE    

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  2931.870  1501.080    3.043  1504.123      2.80    1.58     .04  1504.16     .00     .64      .00    1.500     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

   150.980    .0050                                         .0007      .11     3.04     .00     .64    .013       .00   .00  PIPE    

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  3082.850  1501.835    2.401  1504.236      2.80    1.58     .04  1504.27     .00     .64      .00    1.500     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

 



T1 PATTERSON COMMERCE CENTER                                                   0                    

T2 100 YEAR STORM EVENT - OFFSITE LINE A HYDRAULICS                                                 

T3 2995-OFFSITE-LINEA                                                                               

SO   1005.0101490.060  1                          1493.840                                          

R    1330.3601491.040  1      .013                                  .000    .000 1                  

JX   1336.3601491.050  1  1   .013   22.100         1491.070        -90.0         .000              

R    1558.0301491.720  2      .013                                  .000    .000 1                  

JX   1562.6901491.730  2  3   .013    2.300         1491.760        -45.0         .000              

SH   1562.6901491.730  2                          1491.738                                          

CD   1  4   1    .000   2.500     .000  .000  .000   .00                                            

CD   2  4   1    .000   2.000     .000  .000  .000   .00                                            

CD   3  4   1    .000   1.500     .000  .000  .000   .00                                            

Q              .001   .0
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                                Program Package Serial Number: 1404                                      

                                                    WATER SURFACE PROFILE LISTING                    Date: 8-11-2022  Time:10:32: 8 

                          PATTERSON COMMERCE CENTER                                                  

                            100 YEAR STORM EVENT - OFFSITE LINE A HYDRAULICS                         

                              2995-OFFSITE-LINEA                                                     

 ************************************************************************************************************************** ******** 

          | Invert  |  Depth |  Water  |    Q    |  Vel     Vel  |  Energy | Super |Critical|Flow Top|Height/|Base Wt|      |No Wth 

  Station |  Elev   |  (FT)  |  Elev   |  (CFS)  | (FPS)    Head |  Grd.El.|  Elev | Depth  | Width  |Dia.-FT|or I.D.|  ZL  |Prs/Pip 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-    -| 

  L/Elem  |Ch Slope |        |         |         |         SF Ave|    HF   |SE Dpth|Froude N|Norm Dp |  "N"  | X-Fall|  ZR  |Type Ch 

 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |******* 

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  1005.010  1490.060    3.780  1493.840     24.40    4.97     .38  1494.22     .00    1.68      .00    2.500     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

   325.350    .0030                                         .0035     1.15     3.78     .00    2.50    .013       .00   .00  PIPE    

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  1330.360  1491.040    3.971  1495.011     24.40    4.97     .38  1495.39     .00    1.68      .00    2.500     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

 JUNCT STR   .0017                                          .0018      .01    3.97     .00             .013       .00   .00  PIPE    

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  1336.360  1491.050    4.732  1495.782      2.30     .73     .01  1495.79     .00     .53      .00    2.000     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

   221.670    .0030                                         .0001      .02     4.73     .00     .58    .013       .00   .00  PIPE    

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  1558.030  1491.720    4.085  1495.805      2.30     .73     .01  1495.81     .00     .53      .00    2.000     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

 JUNCT STR   .0021                                          .0001      .00    4.09     .00             .013       .00   .00  PIPE    

                        -------------------- WARNING - Junction Analysis - Large Lateral Flow(s)------------------ 

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  1562.690  1491.730    4.071  1495.801       .00     .00     .00  1495.80     .00     .01      .00    2.000     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       



T1 PATTERSON COMMERCE CENTER                                                   0                    

T2 100 YEAR STORM EVENT - OFFSITE - LATERAL A-1 HYDRAULICS                                          

T3 2995-OFFSITE-LATA-1                                                                              

SO   1604.8501491.080  1                          1494.430                                          

R    1613.4001491.130  1      .013                                  .000    .000 0                  

R    1631.1101491.260  1      .013                               -45.103    .000 0                  

R    1741.2801492.070  1      .013                                  .000    .000 0                  

JX   1745.9401492.100  1  2  2.013    1.800    1.0001492.2501492.250 45.0-45.0    .000              

R    2119.8001495.340  1      .013                                  .000    .000 1                  

R    2177.3301496.000  1      .013                               -36.625    .000 0                  

R    2187.6101496.120  1      .013                                  .000    .000 0                  

R    2244.5601496.770  1      .013                                36.255    .000 0                  

R    2406.6101498.640  1      .013                                  .000    .000 1                  

R    2462.8701499.290  1      .013                                71.632    .000 0                  

R    2534.3301500.110  1      .013                               -90.986    .000 0                  

SH   2534.3301500.110  1                          1500.110                                          

CD   1  4   1    .000   2.000     .000  .000  .000   .00                                            

CD   2  4   1    .000   1.500     .000  .000  .000   .00                                            

Q            19.300   .0
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                                Program Package Serial Number: 1404                                      

                                                    WATER SURFACE PROFILE LISTING                    Date:10-13-2022  Time: 6:23:19 

                          PATTERSON COMMERCE CENTER                                                  

                            100 YEAR STORM EVENT - OFFSITE - LATERAL A-1 HYDRAULICS                  

                              2995-OFFSITE-LATA-1                                                    

 ************************************************************************************************************************** ******** 

          | Invert  |  Depth |  Water  |    Q    |  Vel     Vel  |  Energy | Super |Critical|Flow Top|Height/|Base Wt|      |No Wth 

  Station |  Elev   |  (FT)  |  Elev   |  (CFS)  | (FPS)    Head |  Grd.El.|  Elev | Depth  | Width  |Dia.-FT|or I.D.|  ZL  |Prs/Pip 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-    -| 

  L/Elem  |Ch Slope |        |         |         |         SF Ave|    HF   |SE Dpth|Froude N|Norm Dp |  "N"  | X-Fall|  ZR  |Type Ch 

 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |******* 

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  1604.850  1491.080    3.350  1494.430     22.10    7.03     .77  1495.20     .00    1.68      .00    2.000     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

     8.550    .0059                                         .0095      .08     3.35     .00    2.00    .013       .00   .00  PIPE    

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  1613.400  1491.130    3.382  1494.512     22.10    7.03     .77  1495.28     .00    1.68      .00    2.000     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

    17.710    .0073                                         .0095      .17      .00     .00    2.00    .013       .00   .00  PIPE    

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  1631.110  1491.260    3.529  1494.789     22.10    7.03     .77  1495.56     .00    1.68      .00    2.000     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

   110.170    .0074                                         .0095     1.05     3.53     .00    2.00    .013       .00   .00  PIPE    

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  1741.280  1492.070    3.771  1495.841     22.10    7.03     .77  1496.61     .00    1.68      .00    2.000     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

 JUNCT STR   .0064                                          .0084      .04    3.77     .00             .013       .00   .00  PIPE    

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  1745.940  1492.100    4.128  1496.228     19.30    6.14     .59  1496.81     .00    1.58      .00    2.000     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

   373.860    .0087                                         .0073     2.72     4.13     .00    1.51    .013       .00   .00  PIPE    

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  2119.800  1495.340    3.638  1498.978     19.30    6.14     .59  1499.56     .00    1.58      .00    2.000     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

    57.530    .0115                                         .0073      .42      .00     .00    1.35    .013       .00   .00  PIPE    

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  2177.330  1496.000    3.472  1499.472     19.30    6.14     .59  1500.06     .00    1.58      .00    2.000     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

    10.280    .0117                                         .0073      .07     3.47     .00    1.34    .013       .00   .00  PIPE    

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  2187.610  1496.120    3.427  1499.547     19.30    6.14     .59  1500.13     .00    1.58      .00    2.000     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

    56.950    .0114                                         .0073      .41      .00     .00    1.35    .013       .00   .00  PIPE    

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  2244.560  1496.770    3.266  1500.036     19.30    6.14     .59  1500.62     .00    1.58      .00    2.000     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

   162.050    .0115                                         .0073     1.18     3.27     .00    1.35    .013       .00   .00  PIPE    
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                                Program Package Serial Number: 1404                                      

                                                    WATER SURFACE PROFILE LISTING                    Date:10-13-2022  Time: 6:23:19 

                          PATTERSON COMMERCE CENTER                                                  

                            100 YEAR STORM EVENT - OFFSITE - LATERAL A-1 HYDRAULICS                  

                              2995-OFFSITE-LATA-1                                                    

 ************************************************************************************************************************** ******** 

          | Invert  |  Depth |  Water  |    Q    |  Vel     Vel  |  Energy | Super |Critical|Flow Top|Height/|Base Wt|      |No Wth 

  Station |  Elev   |  (FT)  |  Elev   |  (CFS)  | (FPS)    Head |  Grd.El.|  Elev | Depth  | Width  |Dia.-FT|or I.D.|  ZL  |Prs/Pip 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-    -| 

  L/Elem  |Ch Slope |        |         |         |         SF Ave|    HF   |SE Dpth|Froude N|Norm Dp |  "N"  | X-Fall|  ZR  |Type Ch 

 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |******* 

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  2406.610  1498.640    2.604  1501.244     19.30    6.14     .59  1501.83     .00    1.58      .00    2.000     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

    56.260    .0116                                         .0073      .41      .00     .00    1.35    .013       .00   .00  PIPE    

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  2462.870  1499.290    2.468  1501.758     19.30    6.14     .59  1502.34     .00    1.58      .00    2.000     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

    71.460    .0115                                         .0073      .52      .00     .00    1.35    .013       .00   .00  PIPE    

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  2534.330  1500.110    2.286  1502.396     19.30    6.14     .59  1502.98     .00    1.58      .00    2.000     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

 



T1 PATTERSON COMMERCE CENTER                                                   0                    

T2 100 YEAR STORM EVENT - OFFSITE - LATERAL A-1-1 HYDRAULICS                                        

T3 2995-OFFSITE-LATA-1-1                                                                            

SO   2602.8301493.170  2                          1496.220                                          

R    2628.3901496.320  2      .013                                  .000    .000 0                  

SH   2628.3901496.320  2                          1496.320                                          

CD   1  4   1    .000   1.500     .000  .000  .000   .00                                            

CD   2  4   1    .000   1.500     .000  .000  .000   .00                                            

Q             1.800   .0
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                                Program Package Serial Number: 1404                                      

                                                    WATER SURFACE PROFILE LISTING                    Date:10-13-2022  Time: 6:38:40 

                          PATTERSON COMMERCE CENTER                                                  

                            100 YEAR STORM EVENT - OFFSITE - LATERAL A-1-1 HYDRAULICS                

                              2995-OFFSITE-LATA-1-1                                                  

 ************************************************************************************************************************** ******** 

          | Invert  |  Depth |  Water  |    Q    |  Vel     Vel  |  Energy | Super |Critical|Flow Top|Height/|Base Wt|      |No Wth 

  Station |  Elev   |  (FT)  |  Elev   |  (CFS)  | (FPS)    Head |  Grd.El.|  Elev | Depth  | Width  |Dia.-FT|or I.D.|  ZL  |Prs/Pip 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-    -| 

  L/Elem  |Ch Slope |        |         |         |         SF Ave|    HF   |SE Dpth|Froude N|Norm Dp |  "N"  | X-Fall|  ZR  |Type Ch 

 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |******* 

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  2602.830  1493.170    3.050  1496.220      1.80    1.02     .02  1496.24     .00     .50      .00    1.500     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

    12.607    .1232                                         .0003      .00     3.05     .00     .23    .013       .00   .00  PIPE    

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  2615.437  1494.724    1.500  1496.224      1.80    1.02     .02  1496.24     .00     .50      .00    1.500     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

     1.116    .1232                                         .0003      .00     1.50     .00     .23    .013       .00   .00  PIPE    

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  2616.553  1494.861    1.360  1496.221      1.80    1.07     .02  1496.24     .00     .50      .87    1.500     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

      .636    .1232                                         .0003      .00     1.36     .14     .23    .013       .00   .00  PIPE    

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  2617.190  1494.940    1.280  1496.220      1.80    1.12     .02  1496.24     .00     .50     1.06    1.500     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

      .529    .1232                                         .0003      .00     1.28     .16     .23    .013       .00   .00  PIPE    

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  2617.719  1495.005    1.213  1496.218      1.80    1.18     .02  1496.24     .00     .50     1.18    1.500     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

      .454    .1232                                         .0003      .00     1.21     .18     .23    .013       .00   .00  PIPE    

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  2618.173  1495.061    1.155  1496.216      1.80    1.23     .02  1496.24     .00     .50     1.26    1.500     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

      .412    .1232                                         .0004      .00     1.16     .20     .23    .013       .00   .00  PIPE    

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  2618.585  1495.112    1.102  1496.214      1.80    1.29     .03  1496.24     .00     .50     1.32    1.500     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

      .370    .1232                                         .0004      .00     1.10     .22     .23    .013       .00   .00  PIPE    

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  2618.955  1495.157    1.054  1496.211      1.80    1.36     .03  1496.24     .00     .50     1.37    1.500     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

      .335    .1232                                         .0004      .00     1.05     .24     .23    .013       .00   .00  PIPE    

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  2619.290  1495.198    1.010  1496.208      1.80    1.42     .03  1496.24     .00     .50     1.41    1.500     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

      .317    .1232                                         .0005      .00     1.01     .26     .23    .013       .00   .00  PIPE    
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                                Program Package Serial Number: 1404                                      

                                                    WATER SURFACE PROFILE LISTING                    Date:10-13-2022  Time: 6:38:40 

                          PATTERSON COMMERCE CENTER                                                  

                            100 YEAR STORM EVENT - OFFSITE - LATERAL A-1-1 HYDRAULICS                

                              2995-OFFSITE-LATA-1-1                                                  

 ************************************************************************************************************************** ******** 

          | Invert  |  Depth |  Water  |    Q    |  Vel     Vel  |  Energy | Super |Critical|Flow Top|Height/|Base Wt|      |No Wth 

  Station |  Elev   |  (FT)  |  Elev   |  (CFS)  | (FPS)    Head |  Grd.El.|  Elev | Depth  | Width  |Dia.-FT|or I.D.|  ZL  |Prs/Pip 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-    -| 

  L/Elem  |Ch Slope |        |         |         |         SF Ave|    HF   |SE Dpth|Froude N|Norm Dp |  "N"  | X-Fall|  ZR  |Type Ch 

 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |******* 

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  2619.606  1495.237     .968  1496.206      1.80    1.49     .03  1496.24     .00     .50     1.44    1.500     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

      .290    .1232                                         .0006      .00      .97     .29     .23    .013       .00   .00  PIPE    

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  2619.896  1495.273     .929  1496.202      1.80    1.56     .04  1496.24     .00     .50     1.46    1.500     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

      .263    .1232                                         .0006      .00      .93     .31     .23    .013       .00   .00  PIPE    

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  2620.159  1495.306     .893  1496.199      1.80    1.64     .04  1496.24     .00     .50     1.47    1.500     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

      .128    .1232                                         .0007      .00      .89     .33     .23    .013       .00   .00  PIPE    

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  2620.287  1495.321     .858  1496.179      1.80    1.72     .05  1496.23     .00     .50     1.48    1.500     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

 HYDRAULIC JUMP                                                                                                              

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  2620.287  1495.321     .265  1495.586      1.80    8.54    1.13  1496.72     .00     .50     1.14    1.500     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

     1.293    .1232                                         .0593      .08      .27    3.51     .23    .013       .00   .00  PIPE    

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  2621.580  1495.481     .273  1495.754      1.80    8.15    1.03  1496.78     .00     .50     1.16    1.500     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

     1.171    .1232                                         .0518      .06      .27    3.29     .23    .013       .00   .00  PIPE    

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  2622.751  1495.625     .283  1495.908      1.80    7.77     .94  1496.85     .00     .50     1.17    1.500     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

      .977    .1232                                         .0453      .04      .28    3.08     .23    .013       .00   .00  PIPE    

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  2623.728  1495.745     .292  1496.037      1.80    7.41     .85  1496.89     .00     .50     1.19    1.500     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

      .806    .1232                                         .0395      .03      .29    2.89     .23    .013       .00   .00  PIPE    

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  2624.534  1495.845     .302  1496.147      1.80    7.06     .77  1496.92     .00     .50     1.20    1.500     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

      .681    .1232                                         .0345      .02      .30    2.70     .23    .013       .00   .00  PIPE    
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                                Program Package Serial Number: 1404                                      

                                                    WATER SURFACE PROFILE LISTING                    Date:10-13-2022  Time: 6:38:40 

                          PATTERSON COMMERCE CENTER                                                  

                            100 YEAR STORM EVENT - OFFSITE - LATERAL A-1-1 HYDRAULICS                

                              2995-OFFSITE-LATA-1-1                                                  

 ************************************************************************************************************************** ******** 

          | Invert  |  Depth |  Water  |    Q    |  Vel     Vel  |  Energy | Super |Critical|Flow Top|Height/|Base Wt|      |No Wth 

  Station |  Elev   |  (FT)  |  Elev   |  (CFS)  | (FPS)    Head |  Grd.El.|  Elev | Depth  | Width  |Dia.-FT|or I.D.|  ZL  |Prs/Pip 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-    -| 

  L/Elem  |Ch Slope |        |         |         |         SF Ave|    HF   |SE Dpth|Froude N|Norm Dp |  "N"  | X-Fall|  ZR  |Type Ch 

 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |******* 

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  2625.215  1495.928     .312  1496.241      1.80    6.73     .70  1496.94     .00     .50     1.22    1.500     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

      .570    .1232                                         .0302      .02      .31    2.53     .23    .013       .00   .00  PIPE    

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  2625.784  1495.999     .323  1496.322      1.80    6.42     .64  1496.96     .00     .50     1.23    1.500     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

      .487    .1232                                         .0264      .01      .32    2.37     .23    .013       .00   .00  PIPE    

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  2626.272  1496.059     .334  1496.393      1.80    6.12     .58  1496.97     .00     .50     1.25    1.500     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

      .408    .1232                                         .0231      .01      .33    2.22     .23    .013       .00   .00  PIPE    

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  2626.680  1496.109     .346  1496.455      1.80    5.84     .53  1496.98     .00     .50     1.26    1.500     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

      .360    .1232                                         .0202      .01      .35    2.08     .23    .013       .00   .00  PIPE    

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  2627.040  1496.153     .357  1496.510      1.80    5.56     .48  1496.99     .00     .50     1.28    1.500     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

      .291    .1232                                         .0176      .01      .36    1.95     .23    .013       .00   .00  PIPE    

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  2627.331  1496.189     .370  1496.559      1.80    5.31     .44  1497.00     .00     .50     1.29    1.500     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

      .257    .1232                                         .0154      .00      .37    1.83     .23    .013       .00   .00  PIPE    

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  2627.588  1496.221     .382  1496.603      1.80    5.06     .40  1497.00     .00     .50     1.31    1.500     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

      .202    .1232                                         .0135      .00      .38    1.71     .23    .013       .00   .00  PIPE    

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  2627.790  1496.246     .396  1496.642      1.80    4.82     .36  1497.00     .00     .50     1.32    1.500     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

      .178    .1232                                         .0118      .00      .40    1.60     .23    .013       .00   .00  PIPE    

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  2627.968  1496.268     .409  1496.677      1.80    4.60     .33  1497.01     .00     .50     1.34    1.500     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

      .132    .1232                                         .0103      .00      .41    1.50     .23    .013       .00   .00  PIPE    
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                                Program Package Serial Number: 1404                                      

                                                    WATER SURFACE PROFILE LISTING                    Date:10-13-2022  Time: 6:38:40 

                          PATTERSON COMMERCE CENTER                                                  

                            100 YEAR STORM EVENT - OFFSITE - LATERAL A-1-1 HYDRAULICS                

                              2995-OFFSITE-LATA-1-1                                                  

 ************************************************************************************************************************** ******** 

          | Invert  |  Depth |  Water  |    Q    |  Vel     Vel  |  Energy | Super |Critical|Flow Top|Height/|Base Wt|      |No Wth 

  Station |  Elev   |  (FT)  |  Elev   |  (CFS)  | (FPS)    Head |  Grd.El.|  Elev | Depth  | Width  |Dia.-FT|or I.D.|  ZL  |Prs/Pip 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-    -| 

  L/Elem  |Ch Slope |        |         |         |         SF Ave|    HF   |SE Dpth|Froude N|Norm Dp |  "N"  | X-Fall|  ZR  |Type Ch 

 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |******* 

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  2628.099  1496.284     .424  1496.708      1.80    4.39     .30  1497.01     .00     .50     1.35    1.500     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

      .115    .1232                                         .0090      .00      .42    1.40     .23    .013       .00   .00  PIPE    

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  2628.214  1496.298     .438  1496.736      1.80    4.18     .27  1497.01     .00     .50     1.36    1.500     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

      .075    .1232                                         .0079      .00      .44    1.31     .23    .013       .00   .00  PIPE    

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  2628.289  1496.307     .454  1496.762      1.80    3.99     .25  1497.01     .00     .50     1.38    1.500     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

      .055    .1232                                         .0069      .00      .45    1.23     .23    .013       .00   .00  PIPE    

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  2628.345  1496.314     .470  1496.784      1.80    3.80     .22  1497.01     .00     .50     1.39    1.500     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

      .038    .1232                                         .0061      .00      .47    1.15     .23    .013       .00   .00  PIPE    

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  2628.382  1496.319     .486  1496.805      1.80    3.62     .20  1497.01     .00     .50     1.40    1.500     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

      .008    .1232                                         .0053      .00      .49    1.07     .23    .013       .00   .00  PIPE    

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  2628.390  1496.320     .505  1496.825      1.80    3.45     .18  1497.01     .00     .50     1.42    1.500     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

 



T1 PATTERSON COMMERCE CENTER                                                   0                    

T2 100 YEAR STORM EVENT - OFFSITE - LATERAL A-1-2 HYDRAULICS                                        

T3 2995-OFFSITE-LATA-1-2                                                                            

SO   2702.8301492.250  2                          1496.220                                                 

         

R    2728.4001492.510  2      .013                                  .000    .000 0                  

SH   2728.4001492.510  2                          1492.510                                          

CD   1  4   1    .000   1.500     .000  .000  .000   .00                                            

CD   2  4   1    .000   1.500     .000  .000  .000   .00                                            

Q             1.000   .0



FILE: 2995-OFFSITE-LATA-1-2.WSW             W S P G W - CIVILDESIGN Version 14.08                                         PAGE    1 

                                Program Package Serial Number: 1404                                      

                                                    WATER SURFACE PROFILE LISTING                    Date:10-13-2022  Time: 6:38: 2 

                          PATTERSON COMMERCE CENTER                                                  

                            100 YEAR STORM EVENT - OFFSITE - LATERAL A-1-2 HYDRAULICS                

                              2995-OFFSITE-LATA-1-2                                                  

 ************************************************************************************************************************** ******** 

          | Invert  |  Depth |  Water  |    Q    |  Vel     Vel  |  Energy | Super |Critical|Flow Top|Height/|Base Wt|      |No Wth 

  Station |  Elev   |  (FT)  |  Elev   |  (CFS)  | (FPS)    Head |  Grd.El.|  Elev | Depth  | Width  |Dia.-FT|or I.D.|  ZL  |Prs/Pip 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-    -| 

  L/Elem  |Ch Slope |        |         |         |         SF Ave|    HF   |SE Dpth|Froude N|Norm Dp |  "N"  | X-Fall|  ZR  |Type Ch 

 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |******* 

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  2702.830  1492.250    3.970  1496.220      1.00     .57     .00  1496.22     .00     .37      .00    1.500     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

    25.570    .0102                                         .0001      .00     3.97     .00     .31    .013       .00   .00  PIPE    

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  2728.400  1492.510    3.712  1496.222      1.00     .57     .00  1496.23     .00     .37      .00    1.500     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

 



T1 PATTERSON COMMERCE CENTER                                                   0                    

T2 100 YEAR STORM EVENT - OFFSITE - LAT A-2 HYDRAULICS                                              

T3 2995-OFFSITE-LATA-2                                                                                     

           

SO   2802.8301491.760  1                          1495.800                                          

R    2841.7901491.950  1      .013                                  .000    .000 0                  

SH   2841.7901491.950  1                          1491.950                                          

CD   1  4   1    .000   1.500     .000  .000  .000   .00                                            

Q             2.300   .0



FILE: 2995-OFFSITE-LATA-2.WSW               W S P G W - CIVILDESIGN Version 14.08                                         PAGE    1 

                                Program Package Serial Number: 1404                                      

                                                    WATER SURFACE PROFILE LISTING                    Date:10-13-2022  Time: 6:37:32 

                          PATTERSON COMMERCE CENTER                                                  

                            100 YEAR STORM EVENT - OFFSITE - LAT A-2 HYDRAULICS                      

                              2995-OFFSITE-LATA-2                                                    

 ************************************************************************************************************************** ******** 

          | Invert  |  Depth |  Water  |    Q    |  Vel     Vel  |  Energy | Super |Critical|Flow Top|Height/|Base Wt|      |No Wth 

  Station |  Elev   |  (FT)  |  Elev   |  (CFS)  | (FPS)    Head |  Grd.El.|  Elev | Depth  | Width  |Dia.-FT|or I.D.|  ZL  |Prs/Pip 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-    -| 

  L/Elem  |Ch Slope |        |         |         |         SF Ave|    HF   |SE Dpth|Froude N|Norm Dp |  "N"  | X-Fall|  ZR  |Type Ch 

 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |******* 

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  2802.830  1491.760    4.040  1495.800      2.30    1.30     .03  1495.83     .00     .57      .00    1.500     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

    38.960    .0049                                         .0005      .02     4.04     .00     .58    .013       .00   .00  PIPE    

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  2841.790  1491.950    3.869  1495.819      2.30    1.30     .03  1495.84     .00     .57      .00    1.500     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

 



 

 

Appendix F 
Catch Basin Sizing 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



GRATE INLET CATCH BASIN SIZING

Orifice Not Used

h= 0.5 h= 2 g= 32.2

C= 3.3 C= 0.8

Weir Control Equation, Q = CP h^
1.5

Orifice Control Equation = CA*(2gh)^
1/2

L=Q/(C*h^1.5) L=((Q^2)/(C2*h^3*2*g))^0.5

Not Used

Weir Orifice

Catch 

Basin Area (ac)

Approx 

Flow Q

Length of 

opening 

P=L

Outlet 

Box, L USE
 2

Outlet - 46.6 39.9 2.6

CB#1 1

CB#2 1

CB#3 14.7 12.6 0.8 2 3'X2' Grate

CB#4 0.0
1

CB#5 2.9 2.5 0.2 1 2'X2' Grate

CB#6 5.5 4.7 0.3 1 2'X2' Grate

CB#7 2.8 2.4 0.2 1 2'X2' Grate

CB#8 0.0
1

Planter drains

1. SEE SEPARATE CB CALCS ON NEXT PAGE.

2. CATCH BASINS ARE LARGER THAN REQUIRED TO ACCOUNT FOR CLOGGING.



Catch Basin 1 

**************************************************************************** 

 >>>>SUMP TYPE BASIN INPUT INFORMATION<<<< 

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

     Curb Inlet Capacities are approximated based on the Bureau of 

     Public Roads nomograph plots for flowby basins and sump basins. 

     BASIN INFLOW(CFS) =    3.70 

     BASIN OPENING(FEET) =  0.33 

     DEPTH OF WATER(FEET) =  0.50 

     >>>>CALCULATED ESTIMATED SUMP BASIN WIDTH(FEET) =       4.01 

 ============================================================================ 

 

 

Catch Basin 2 

**************************************************************************** 

 >>>>SUMP TYPE BASIN INPUT INFORMATION<<<< 

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

     Curb Inlet Capacities are approximated based on the Bureau of 

     Public Roads nomograph plots for flowby basins and sump basins. 

     BASIN INFLOW(CFS) =    3.60 

     BASIN OPENING(FEET) =  0.33 

     DEPTH OF WATER(FEET) =  0.50 

     >>>>CALCULATED ESTIMATED SUMP BASIN WIDTH(FEET) =       3.90 

 ============================================================================ 

 

 

 

 

 



 

Catch Basin 4 

**************************************************************************** 

 >>>>SUMP TYPE BASIN INPUT INFORMATION<<<< 

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

     Curb Inlet Capacities are approximated based on the Bureau of 

     Public Roads nomograph plots for flowby basins and sump basins. 

     BASIN INFLOW(CFS) =    2.10 

     BASIN OPENING(FEET) =  0.33 

     DEPTH OF WATER(FEET) =  0.50 

     >>>>CALCULATED ESTIMATED SUMP BASIN WIDTH(FEET) =       2.27 

 ============================================================================ 

 

 

Catch Basin 8 

**************************************************************************** 

 >>>>SUMP TYPE BASIN INPUT INFORMATION<<<< 

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

     Curb Inlet Capacities are approximated based on the Bureau of 

     Public Roads nomograph plots for flowby basins and sump basins. 

     BASIN INFLOW(CFS) =    1.20 

     BASIN OPENING(FEET) =  0.33 

     DEPTH OF WATER(FEET) =  0.50 

     >>>>CALCULATED ESTIMATED SUMP BASIN WIDTH(FEET) =       1.30 

 ============================================================================ 



 

 

Appendix G 
Soil Group Map and Isohyetal Map 
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Appendix H 
Lateral B-5 Analysis 

 

 

 

 

 

 

 

 

 

 

 

 



CITY OF PERRIS 
STUART E. MCKIBBIN, CONTRACT CITY ENGINEER 

P8-1415 

MEMORANDUM 

TO: 

FROM: 

DATE: 

Lupita Garcia, Project Coordinator 

Stuart E. McKibbin, Contract City Engineezi':r \,\:( 

May 13, 2022 

RE: DPR 22-00003 and TPM 38384 
SW Comer of Nance Street & Patterson Avenue 

We have completed our 2nd review of the above-mentioned application 
and offer the following comments: 

Street & Site Requirements: 
• Applicant accepted all comments provided in 1st review. 

Utilities: 
• Applicant accepted all comments provided in 1st review. 
• Please provide a copy of the Eastern Municipal Water District 

(EMWD) water and sewer will serve letter. Not located with 
materials provide to Engineering. 

Dedications: 
• Applicant accepted all comments provided in 1st review. 
• If applicant is requesting formal plan check comments on Tentative 

Tract Map, provide the following information: 
o Current hyperlinked Title Report and Riverside County 

Planning Department Filing Instructions for Subdivision 
Application submittal requirements as shown in matrix for 
Tentative Tract Map (pages 2-4). 

Drainage: 
• A grading and drainage study plan a long with Hydrology and 

Hydraulic (H&H) study, per City of Perris and RCFCD standards, 
shall be submitted for review. All intersections will be dewatered 
with the use of catch basins and storm drain connections shall be 
determined based on H&H study. The preliminary WQMP, with all 

DEPARTMENT OF ENGINEERING 
24 SOUTH "D" STREET, SUITE 100, PERRIS, CA 92570 

TEL.: (951) 943-6504 - FAX: (951) 943-8416 



required reports, is required to determine locations of infiltration 
basins, other treatment facilities and drainage structures. 

• All pads shall be graded to be a minimum of 1 foot above the 100-
year calculated water surface of adjacent finished grade. 

• No diversions will be allowed from one watershed to another. 
Currently, the proposed preliminary Hydrology Study only looks at 
mitigation, without addressing how the runoff is tabled, which is a 
requirement. See email discussion dated September 13, 2021. 
Telephone conference with Johhny Murrad on May 11, 2022, 
reiterated the lack of capacity in Lateral B-5 and the need to 
coordinate with developer to the north to take the northerly half of 
the runoff. 

Truck Routes: 
• Applicant accepted all comments provided in 1st review and noted 

that trucks will enter and exit off of Washington Street only (via 
Patterson) per the latest site plan. This is acknowledged and 
acceptable. 

Fees: 
• Applicant accepted all comments provided in 1st review. 

Should you have any questions, please contact Craig Bradshaw Via e
mail at cbradshaw@interwestgrp.com. 

DEPARTMENT OF ENGINEERING 
24 SOUTH "D" STREET, SUITE 100, PERRIS, CA 92570 

TEL.: (951) 943-6504 - FAX: (95 1) 943-8416 



 

 

 

 

 

 

 

 

MEMORANDUM 

 
 
TO:  Stuart E. McKibbin, Contract City Engineer 
 
FROM:  David White, PE 
 
DATE:  June 2, 2022 
 
RE:   DPR 22-00003 
              
 
Pursuant to our zoom meeting on May 17, 2022 with the Rockefeller Group regarding drainage 
for the subject project at the southwest corner of Nance Street and Patterson Avenue and in 
response to the City’s memorandum dated May 13, 2022, Huitt-Zollars, Inc. (HZ) prepared an 
analysis of Lateral B-5 to determine if the existing storm drain pipe could accept additional runoff 
from the north half of the subject project, which is currently tabled to drain north to Lateral B-6.  
Lateral B-5 and B-6 are both tributary to the Perris Valley Channel at Heacock and Oleander.  
Lateral B-6 has not been constructed. 
 
Utilizing as-built storm drain plans for Lateral B-5 HZ entered the data into WSPG software to 
establish a baseline 100-year hydraulic grade line (HGL) for the existing pipe.  The resulting HGL 
compared favorably to the HGL that was plotted on the as-built plans so we concluded that the 
data entry was done correctly. 
 
HZ then used the Riverside County rational method to determine the total post-development 
runoff (Q100) from the entire subject site which resulted in an increase of 16.2 cfs near the system 
headworks of Lateral B-5 on Patterson Avenue.  This increase was solely due to the inclusion of 
the northerly 7+/- acres.  The drainage report prepared by Thienes Engineering for the Optimus 
Logistics Center II project had calculated a total Q100 of 57.4 cfs from the area west of Patterson 
Avenue and north of Markham Street.  This Q includes 17.4 cfs from Interstate 215. 
 
Next, HZ re-ran the WSPG introducing a proposed 36” storm drain lateral to the last leg of Lateral 
B-5 downstream of the terminal catch basin in Patterson Avenue.  This proposed storm drain 
lateral extends north to Washington Avenue where another lateral will branch off and run west in 
Washington Avenue to pick up the public runoff from Interstate 215 and Washington Avenue.  The 
proposed storm drain in Patterson will continue north to a point where it will receive runoff from 
the proposed on-site bio-retention basin. 
 
Results from the updated WSPG reveal that the HGL rose by about 6” throughout the existing 
storm drain system.  Except for small sections at the beginning and end of the system, the updated 
HGL was still below the soffit of the pipe.  Even where the HGL rose above the soffit, at no point 
did the HGL breach the finished grade of the street.  At the terminal catch basin where the HGL 
rose the most, it was still 3.5’ below the gutter. 
 
In conclusion, HZ has shown that Lateral B-5 has capacity to accept the unmitigated runoff from 
the portion of the subject site currently tributary to Lateral B-6.  Calculations and exhibits will be 
added to the Preliminary Drainage Study prior to resubmittal so the City can verify the information 
presented in this memo. 

HUITT-ZOLLARS. INC. , 3990 Concour, 1 Suite 330 , Onlorfo. CA 91764-7970 1 909 .941.n99 phone , 909.941 .7789 fox , huitt-xollors.com 
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FILE: lateralb-5prop.WSW                    W S P G W - CIVILDESIGN Version 14.08                                         PAGE    1 

                                Program Package Serial Number: 1404                                      

                                                    WATER SURFACE PROFILE LISTING                    Date: 5-26-2022  Time: 2:37:47 

                          Lateral B-5 Analysis                                                       

                            100-year proposed                                                        

                              lateralb-5prop.wsw                                                     

 ************************************************************************************************************************** ******** 

          | Invert  |  Depth |  Water  |    Q    |  Vel     Vel  |  Energy | Super |Critical|Flow Top|Height/|Base Wt|      |No Wth 

  Station |  Elev   |  (FT)  |  Elev   |  (CFS)  | (FPS)    Head |  Grd.El.|  Elev | Depth  | Width  |Dia.-FT|or I.D.|  ZL  |Prs/Pip 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-    -| 

  L/Elem  |Ch Slope |        |         |         |         SF Ave|    HF   |SE Dpth|Froude N|Norm Dp |  "N"  | X-Fall|  ZR  |Type Ch 

 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |******* 

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  2446.870  1467.370    5.000  1472.370    105.50    5.27     .43  1472.80     .00    2.79     4.00    5.000    4.000   .00   0   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

 TRANS STR   .1028                                          .0021      .01    5.00     .42             .014       .00   .00  BOX     

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  2451.540  1467.850    4.530  1472.380    105.50    5.27     .43  1472.81     .00    2.40     5.00    4.000    5.000   .00   0   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

    53.420    .0026                                         .0021      .11     4.53     .46    3.12    .014       .00   .00  BOX     

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  2504.960  1467.990    4.505  1472.495    105.50    5.27     .43  1472.93     .00    2.40     5.00    4.000    5.000   .00   0   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

 JUNCT STR   .0000                                          .0018      .00    4.50     .46             .014       .00   .00  BOX     

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  2504.960  1468.010    4.606  1472.616     95.50    4.77     .35  1472.97     .00    2.25     5.00    4.000    5.000   .00   0   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

   255.040    .0029                                         .0018      .45     4.61     .42    2.77    .014       .00   .00  BOX     

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  2760.000  1468.760    4.322  1473.082     95.50    4.77     .35  1473.44     .00    2.25     5.00    4.000    5.000   .00   0   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

   264.964    .0030                                         .0018      .47     4.32     .42    2.76    .014       .00   .00  BOX     

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  3024.964  1469.548    4.000  1473.548     95.50    4.77     .35  1473.90     .00    2.25     5.00    4.000    5.000   .00   0   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

    47.776    .0030                                         .0011      .05     4.00     .42    2.76    .014       .00   .00  BOX     

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  3072.740  1469.690    3.894  1473.584     95.50    4.90     .37  1473.96     .00    2.25     5.00    4.000    5.000   .00   0   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

 JUNCT STR  2.0000                                          .0010      .00    3.89     .44             .014       .00   .00  BOX     

                        -------------------- WARNING - Flow depth near top of box conduit -------------------- 

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  3072.750  1469.710    3.966  1473.676     86.90    4.38     .30  1473.97     .00    2.11     5.00    4.000    5.000   .00   0   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

    80.280    .0030                                         .0010      .08     3.97     .39    2.57    .014       .00   .00  BOX     

                        -------------------- WARNING - Flow depth near top of box conduit -------------------- 
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                                Program Package Serial Number: 1404                                      

                                                    WATER SURFACE PROFILE LISTING                    Date: 5-26-2022  Time: 2:37:47 

                          Lateral B-5 Analysis                                                       

                            100-year proposed                                                        

                              lateralb-5prop.wsw                                                     

 ************************************************************************************************************************** ******** 

          | Invert  |  Depth |  Water  |    Q    |  Vel     Vel  |  Energy | Super |Critical|Flow Top|Height/|Base Wt|      |No Wth 

  Station |  Elev   |  (FT)  |  Elev   |  (CFS)  | (FPS)    Head |  Grd.El.|  Elev | Depth  | Width  |Dia.-FT|or I.D.|  ZL  |Prs/Pip 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-    -| 

  L/Elem  |Ch Slope |        |         |         |         SF Ave|    HF   |SE Dpth|Froude N|Norm Dp |  "N"  | X-Fall|  ZR  |Type Ch 

 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |******* 

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  3153.030  1469.947    3.781  1473.728     86.90    4.60     .33  1474.06     .00    2.11     5.00    4.000    5.000   .00   0   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

    79.716    .0030                                         .0011      .09     3.78     .42    2.57    .014       .00   .00  BOX     

                        -------------------- WARNING - Flow depth near top of box conduit -------------------- 

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  3232.746  1470.182    3.605  1473.787     86.90    4.82     .36  1474.15     .00    2.11     5.00    4.000    5.000   .00   0   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

    79.979    .0030                                         .0012      .10     3.61     .45    2.57    .014       .00   .00  BOX     

                        -------------------- WARNING - Flow depth near top of box conduit -------------------- 

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  3312.725  1470.419    3.437  1473.856     86.90    5.06     .40  1474.25     .00    2.11     5.00    4.000    5.000   .00   0   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

    74.965    .0030                                         .0014      .10     3.44     .48    2.57    .014       .00   .00  BOX     

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  3387.690  1470.640    3.290  1473.930     86.90    5.28     .43  1474.36     .00    2.11     5.00    4.000    5.000   .00   0   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

    82.668    .0030                                         .0016      .13     3.29     .51    2.56    .014       .00   .00  BOX     

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  3470.358  1470.886    3.137  1474.023     86.90    5.54     .48  1474.50     .00    2.11     5.00    4.000    5.000   .00   0   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

    88.520    .0030                                         .0018      .16     3.14     .55    2.56    .014       .00   .00  BOX     

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  3558.879  1471.150    2.991  1474.141     86.90    5.81     .52  1474.67     .00    2.11     5.00    4.000    5.000   .00   0   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

     6.641    .0030                                         .0020      .01     2.99     .59    2.56    .014       .00   .00  BOX     
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                                Program Package Serial Number: 1404                                      

                                                    WATER SURFACE PROFILE LISTING                    Date: 5-26-2022  Time: 2:37:47 

                          Lateral B-5 Analysis                                                       

                            100-year proposed                                                        

                              lateralb-5prop.wsw                                                     

 ************************************************************************************************************************** ******** 

          | Invert  |  Depth |  Water  |    Q    |  Vel     Vel  |  Energy | Super |Critical|Flow Top|Height/|Base Wt|      |No Wth 

  Station |  Elev   |  (FT)  |  Elev   |  (CFS)  | (FPS)    Head |  Grd.El.|  Elev | Depth  | Width  |Dia.-FT|or I.D.|  ZL  |Prs/Pip 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-    -| 

  L/Elem  |Ch Slope |        |         |         |         SF Ave|    HF   |SE Dpth|Froude N|Norm Dp |  "N"  | X-Fall|  ZR  |Type Ch 

 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |******* 

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  3565.520  1471.170    2.981  1474.151     86.90    5.83     .53  1474.68     .00    2.11     5.00    4.000    5.000   .00   0   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

 JUNCT STR  1.0000                                          .0020      .00    2.98     .59             .014       .00   .00  BOX     

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  3565.530  1471.180    2.988  1474.168     86.30    5.78     .52  1474.69     .00    2.10     5.00    4.000    5.000   .00   0   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

    18.940    .0026                                         .0020      .04     2.99     .59    2.67    .014       .00   .00  BOX     

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  3584.470  1471.230    2.969  1474.199     86.30    5.81     .52  1474.72     .03    2.10     5.00    4.000    5.000   .00   0   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

    70.440    .0031                                         .0020      .14     3.00     .59    2.51    .014       .00   .00  BOX     

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  3654.910  1471.450    2.854  1474.304     86.30    6.05     .57  1474.87     .00    2.10     5.00    4.000    5.000   .00   0   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

    19.460    .0026                                         .0022      .04     2.85     .63    2.70    .014       .00   .00  BOX     

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  3674.370  1471.500    2.843  1474.343     86.30    6.07     .57  1474.92     .03    2.10     5.00    4.000    5.000   .00   0   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

    34.415    .0031                                         .0022      .08     2.87     .63    2.51    .014       .00   .00  BOX     

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  3708.785  1471.607    2.797  1474.404     86.30    6.17     .59  1475.00     .03    2.10     5.00    4.000    5.000   .00   0   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

 HYDRAULIC JUMP                                                                                                              

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  3708.785  1471.607    1.526  1473.133     86.30   11.31    1.99  1475.12     .11    2.10     5.00    4.000    5.000   .00   0   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

    10.982    .0031                                         .0129      .14     1.64    1.61    2.51    .014       .00   .00  BOX     

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  3719.767  1471.641    1.468  1473.109     86.30   11.76    2.15  1475.26     .12    2.10     5.00    4.000    5.000   .00   0   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

    12.732    .0031                                         .0146      .19     1.59    1.71    2.51    .014       .00   .00  BOX     

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  3732.499  1471.681    1.399  1473.080     86.30   12.33    2.36  1475.44     .13    2.10     5.00    4.000    5.000   .00   0   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

    12.551    .0031                                         .0167      .21     1.53    1.84    2.51    .014       .00   .00  BOX     
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                                Program Package Serial Number: 1404                                      

                                                    WATER SURFACE PROFILE LISTING                    Date: 5-26-2022  Time: 2:37:47 

                          Lateral B-5 Analysis                                                       

                            100-year proposed                                                        

                              lateralb-5prop.wsw                                                     

 ************************************************************************************************************************** ******** 

          | Invert  |  Depth |  Water  |    Q    |  Vel     Vel  |  Energy | Super |Critical|Flow Top|Height/|Base Wt|      |No Wth 

  Station |  Elev   |  (FT)  |  Elev   |  (CFS)  | (FPS)    Head |  Grd.El.|  Elev | Depth  | Width  |Dia.-FT|or I.D.|  ZL  |Prs/Pip 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-    -| 

  L/Elem  |Ch Slope |        |         |         |         SF Ave|    HF   |SE Dpth|Froude N|Norm Dp |  "N"  | X-Fall|  ZR  |Type Ch 

 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |******* 

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  3745.050  1471.720    1.334  1473.054     86.30   12.94    2.60  1475.65     .00    2.10     5.00    4.000    5.000   .00   0   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

 TRANS STR   .0031                                          .0103      .07    1.33    1.97             .013       .00   .00  BOX     

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  3751.550  1471.740    2.815  1474.555     86.30    9.13    1.29  1475.85     .00    2.82     3.65    4.000     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

     2.972    .0014                                         .0048      .01     2.82    1.00    4.00    .013       .00   .00  PIPE    

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  3754.522  1471.744    2.943  1474.687     86.30    8.71    1.18  1475.86     .00    2.82     3.53    4.000     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

     3.988    .0014                                         .0044      .02     2.94     .92    4.00    .013       .00   .00  PIPE    

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  3758.510  1471.750    3.004  1474.754     86.30    8.52    1.13  1475.88     .00    2.82     3.46    4.000     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

 JUNCT STR   .0000                                          .0039      .00    3.00     .88             .013       .00   .00  PIPE    

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  3758.510  1471.760    3.234  1474.994     84.30    7.74     .93  1475.93     .00    2.78     3.15    4.000     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

   234.737    .0030                                         .0034      .79     3.23     .73    3.69    .013       .00   .00  PIPE    

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  3993.247  1472.461    3.411  1475.872     84.30    7.38     .85  1476.72     .00    2.78     2.83    4.000     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

   230.684    .0030                                         .0032      .73     3.41     .65    3.69    .013       .00   .00  PIPE    

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  4223.930  1473.150    3.486  1476.636     84.30    7.25     .82  1477.45     .00    2.78     2.68    4.000     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

 JUNCT STR   .0000                                          .0029      .00    3.49     .61             .013       .00   .00  PIPE    

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  4223.930  1473.160    3.663  1476.823     80.20    6.65     .69  1477.51     .00    2.71     2.22    4.000     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

   334.210    .0030                                         .0027      .92     3.66     .50    3.36    .013       .00   .00  PIPE    

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  4558.140  1474.160    3.549  1477.709     80.20    6.80     .72  1478.43     .00    2.71     2.53    4.000     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

 JUNCT STR   .0061                                          .0039      .02    3.55     .56             .013       .00   .00  PIPE    
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                                Program Package Serial Number: 1404                                      

                                                    WATER SURFACE PROFILE LISTING                    Date: 5-26-2022  Time: 2:37:47 

                          Lateral B-5 Analysis                                                       

                            100-year proposed                                                        

                              lateralb-5prop.wsw                                                     

 ************************************************************************************************************************** ******** 

          | Invert  |  Depth |  Water  |    Q    |  Vel     Vel  |  Energy | Super |Critical|Flow Top|Height/|Base Wt|      |No Wth 

  Station |  Elev   |  (FT)  |  Elev   |  (CFS)  | (FPS)    Head |  Grd.El.|  Elev | Depth  | Width  |Dia.-FT|or I.D.|  ZL  |Prs/Pip 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-    -| 

  L/Elem  |Ch Slope |        |         |         |         SF Ave|    HF   |SE Dpth|Froude N|Norm Dp |  "N"  | X-Fall|  ZR  |Type Ch 

 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |******* 

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  4563.060  1474.190    3.318  1477.508     76.10    8.07    1.01  1478.52     .00    2.73     1.55    3.500     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

    59.349    .0072                                         .0050      .30     3.32     .58    2.58    .013       .00   .00  PIPE    

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  4622.409  1474.616    3.090  1477.706     76.10    8.46    1.11  1478.82     .00    2.73     2.25    3.500     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

    32.542    .0072                                         .0053      .17     3.09     .75    2.58    .013       .00   .00  PIPE    

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  4654.951  1474.849    2.919  1477.768     76.10    8.88    1.22  1478.99     .00    2.73     2.60    3.500     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

     5.962    .0072                                         .0056      .03     2.92     .86    2.58    .013       .00   .00  PIPE    

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  4660.913  1474.892    2.885  1477.778     76.10    8.97    1.25  1479.03     .00    2.73     2.66    3.500     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

 HYDRAULIC JUMP                                                                                                              

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  4660.913  1474.892    2.579  1477.471     76.10   10.01    1.56  1479.03     .00    2.73     3.08    3.500     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

   110.614    .0072                                         .0072      .79     2.58    1.12    2.58    .013       .00   .00  PIPE    

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  4771.527  1475.686    2.579  1478.265     76.10   10.01    1.56  1479.82     .00    2.73     3.08    3.500     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

    78.544    .0072                                         .0073      .57     2.58    1.12    2.58    .013       .00   .00  PIPE    

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  4850.072  1476.250    2.546  1478.796     76.10   10.15    1.60  1480.39     .00    2.73     3.12    3.500     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

    76.708    .0072                                         .0078      .60     2.55    1.15    2.58    .013       .00   .00  PIPE    

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  4926.780  1476.800    2.437  1479.237     76.10   10.64    1.76  1481.00     .00    2.73     3.22    3.500     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

     4.670    .0107                                         .0082      .04     2.44    1.26    2.22    .013       .00   .00  PIPE    

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  4931.450  1476.850    2.458  1479.308     76.10   10.54    1.73  1481.03     .00    2.73     3.20    3.500     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

   253.072    .0081                                         .0081     2.05     2.46    1.24    2.46    .013       .00   .00  PIPE    
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                                Program Package Serial Number: 1404                                      

                                                    WATER SURFACE PROFILE LISTING                    Date: 5-26-2022  Time: 2:37:47 

                          Lateral B-5 Analysis                                                       

                            100-year proposed                                                        

                              lateralb-5prop.wsw                                                     

 ************************************************************************************************************************** ******** 

          | Invert  |  Depth |  Water  |    Q    |  Vel     Vel  |  Energy | Super |Critical|Flow Top|Height/|Base Wt|      |No Wth 

  Station |  Elev   |  (FT)  |  Elev   |  (CFS)  | (FPS)    Head |  Grd.El.|  Elev | Depth  | Width  |Dia.-FT|or I.D.|  ZL  |Prs/Pip 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-    -| 

  L/Elem  |Ch Slope |        |         |         |         SF Ave|    HF   |SE Dpth|Froude N|Norm Dp |  "N"  | X-Fall|  ZR  |Type Ch 

 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |******* 

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  5184.522  1478.899    2.458  1481.356     76.10   10.54    1.73  1483.08     .00    2.73     3.20    3.500     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

   111.357    .0081                                         .0078      .87     2.46    1.24    2.46    .013       .00   .00  PIPE    

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  5295.880  1479.800    2.533  1482.333     76.10   10.21    1.62  1483.95     .00    2.73     3.13    3.500     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

     4.660    .0107                                         .0073      .03     2.53    1.17    2.22    .013       .00   .00  PIPE    

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  5300.540  1479.850    2.585  1482.435     76.10    9.99    1.55  1483.98     .00    2.73     3.08    3.500     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

   270.915    .0071                                         .0071     1.93     2.59    1.12    2.59    .013       .00   .00  PIPE    

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  5571.455  1481.783    2.585  1484.368     76.10    9.99    1.55  1485.92     .00    2.73     3.08    3.500     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

    93.525    .0071                                         .0074      .70     2.59    1.12    2.59    .013       .00   .00  PIPE    

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  5664.980  1482.450    2.502  1484.952     76.10   10.34    1.66  1486.61     .00    2.73     3.16    3.500     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

     4.660    .0107                                         .0076      .04     2.50    1.19    2.22    .013       .00   .00  PIPE    

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  5669.640  1482.500    2.539  1485.039     76.10   10.18    1.61  1486.65     .00    2.73     3.12    3.500     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

   268.800    .0075                                         .0075     2.00     2.54    1.16    2.54    .013       .00   .00  PIPE    

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  5938.440  1484.503    2.539  1487.042     76.10   10.18    1.61  1488.65     .00    2.73     3.12    3.500     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

    83.694    .0075                                         .0072      .61     2.54    1.16    2.54    .013       .00   .00  PIPE    

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  6022.134  1485.126    2.602  1487.728     76.10    9.92    1.53  1489.26     .00    2.73     3.06    3.500     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

    16.606    .0075                                         .0067      .11     2.60    1.10    2.54    .013       .00   .00  PIPE    

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  6038.740  1485.250    2.729  1487.979     76.10    9.45    1.39  1489.37     .00    2.73     2.90    3.500     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

 JUNCT STR   .0085                                          .0059      .03    2.73    1.00             .013       .00   .00  PIPE    
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                                Program Package Serial Number: 1404                                      

                                                    WATER SURFACE PROFILE LISTING                    Date: 5-26-2022  Time: 2:37:47 

                          Lateral B-5 Analysis                                                       

                            100-year proposed                                                        

                              lateralb-5prop.wsw                                                     

 ************************************************************************************************************************** ******** 

          | Invert  |  Depth |  Water  |    Q    |  Vel     Vel  |  Energy | Super |Critical|Flow Top|Height/|Base Wt|      |No Wth 

  Station |  Elev   |  (FT)  |  Elev   |  (CFS)  | (FPS)    Head |  Grd.El.|  Elev | Depth  | Width  |Dia.-FT|or I.D.|  ZL  |Prs/Pip 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-    -| 

  L/Elem  |Ch Slope |        |         |         |         SF Ave|    HF   |SE Dpth|Froude N|Norm Dp |  "N"  | X-Fall|  ZR  |Type Ch 

 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |******* 

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  6044.610  1485.300    2.887  1488.187     75.60    8.91    1.23  1489.42     .00    2.72     2.66    3.500     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

    40.357    .0040                                         .0054      .22     2.89     .88    3.50    .013       .00   .00  PIPE    

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  6084.967  1485.463    3.052  1488.515     75.60    8.49    1.12  1489.63     .00    2.72     2.34    3.500     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

   111.825    .0040                                         .0050      .56     3.05     .77    3.50    .013       .00   .00  PIPE    

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  6196.792  1485.915    3.262  1489.177     75.60    8.10    1.02  1490.19     .00    2.72     1.76    3.500     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

    16.088    .0040                                         .0049      .08     3.26     .62    3.50    .013       .00   .00  PIPE    

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  6212.880  1485.980    3.284  1489.264     75.60    8.06    1.01  1490.27     .04    2.72     1.69    3.500     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

    70.770    .0040                                         .0049      .35     3.32     .60    3.50    .013       .00   .00  PIPE    

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  6283.650  1486.260    3.382  1489.642     75.60    7.94     .98  1490.62     .00    2.72     1.26    3.500     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

    10.610    .0038                                         .0050      .05     3.38     .51    3.50    .013       .00   .00  PIPE    

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  6294.260  1486.300    3.399  1489.699     75.60    7.92     .97  1490.67     .00    2.72     1.17    3.500     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

 JUNCT STR   .0642                                          .0051      .02    3.40     .49             .013       .00   .00  PIPE    

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  6298.930  1486.600    2.993  1489.593     74.70    8.53    1.13  1490.72     .00    2.71     2.46    3.500     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

    44.235    .0030                                         .0050      .22     2.99     .80    3.50    .013       .00   .00  PIPE    

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  6343.166  1486.733    3.183  1489.916     74.70    8.13    1.03  1490.94     .00    2.71     2.01    3.500     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

   111.212    .0030                                         .0050      .56     3.18     .67    3.50    .013       .00   .00  PIPE    

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  6454.378  1487.067    3.500  1490.567     74.70    7.76     .94  1491.50     .00    2.71      .00    3.500     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

    27.762    .0030                                         .0054      .15     3.50     .00    3.50    .013       .00   .00  PIPE    
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                                Program Package Serial Number: 1404                                      

                                                    WATER SURFACE PROFILE LISTING                    Date: 5-26-2022  Time: 2:37:47 

                          Lateral B-5 Analysis                                                       

                            100-year proposed                                                        

                              lateralb-5prop.wsw                                                     

 ************************************************************************************************************************** ******** 

          | Invert  |  Depth |  Water  |    Q    |  Vel     Vel  |  Energy | Super |Critical|Flow Top|Height/|Base Wt|      |No Wth 

  Station |  Elev   |  (FT)  |  Elev   |  (CFS)  | (FPS)    Head |  Grd.El.|  Elev | Depth  | Width  |Dia.-FT|or I.D.|  ZL  |Prs/Pip 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-    -| 

  L/Elem  |Ch Slope |        |         |         |         SF Ave|    HF   |SE Dpth|Froude N|Norm Dp |  "N"  | X-Fall|  ZR  |Type Ch 

 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |******* 

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  6482.140  1487.150    3.570  1490.720     74.70    7.76     .94  1491.66     .00    2.71      .00    3.500     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

    22.870    .0031                                         .0055      .13      .00     .00    3.50    .013       .00   .00  PIPE    

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  6505.010  1487.220    3.732  1490.952     74.70    7.76     .94  1491.89     .00    2.71      .00    3.500     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

 JUNCT STR   .9762                                          .0054      .00     .00     .00             .013       .00   .00  PIPE    

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  6505.020  1487.230    3.776  1491.005     73.60    7.65     .91  1491.91     .00    2.69      .00    3.500     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

    12.460    .0024                                         .0054      .07      .00     .00    3.50    .013       .00   .00  PIPE    

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  6517.480  1487.260    3.889  1491.149     73.60    7.65     .91  1492.06     .00    2.69      .00    3.500     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

 TRANS STR   .0021                                          .0088      .04    3.89     .00             .013       .00   .00  PIPE    

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  6522.150  1487.270    3.300  1490.570     73.60   10.41    1.68  1492.25     .00    2.70      .00    3.000     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

    45.400    .0033                                         .0122      .55     3.30     .00    3.00    .013       .00   .00  PIPE    

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  6567.550  1487.420    3.702  1491.123     73.60   10.41    1.68  1492.81     .00    2.70      .00    3.000     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

 JUNCT STR   .0000                                          .0066      .03    3.70     .00             .013       .00   .00  PIPE    

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  6571.550  1487.420    5.608  1493.028     21.10    2.99     .14  1493.17     .00    1.48      .00    3.000     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

    27.900    .0029                                         .0010      .03     5.61     .00    1.66    .013       .00   .00  PIPE    

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  6599.450  1487.500    5.556  1493.056     21.10    2.99     .14  1493.19     .00    1.48      .00    3.000     .000   .00   1   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
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SCALE: 1"=300' 

LEGEND: 

Know what's below. T-1 Ill APPROXIMATE LOCATION BORING HOLES 

Call before you dig. 

BENCH MARK 
COUNTY OF RIVER"IDE 
BENCHMARK NO. ,i-M-31" 
CWNTY OF RJVERS/fJE: fl£NCHI.IARJ( - 3 1/ 4 ' ALUI.IIN/JI.I 
DISK I.IARJ(El) 1.1-31, LOOI TF:D FL/JSH AT THE: SOIJTH 
HCST CORNER OF BR/00£ ON TDP OF SIJEWALK NEAR 
FACE lr CURB LOOI TF:D AT THE CROSSING Of' PERRIS 
BL 1-1}. AND RIV. ca FLOOD CONTROL CHANNEL (PERRIS 
LATERAL "A : """7: #CST Of' CENTER/.JNE Of' PERRIS BL 1-1}. 

AND 4.5 fT. EAST Of' CONCl1E1< BR/OGE BARRIER. (EIJG£ 
OF BRIDG£) 
El£YATION - 1~1.f.61-1' ID '2IJ 1#6 

APPROVED BY: 

1;, Thienes Engineering, Inc. 
C/I/IL £NC/NEIRJNG •LANO SIJRV!D1NG 
14349 FIRESTON£ BOUL£VARO 

LA MIRADA, CAUFORNIA 90638 
- FAX(7/~}521-411J 

Date: 
RCE NO, 

!'Ii 
l"i, T-6 

T-10 

l"ilT-7 

l"ilT-9 I'll T-8 

SHEET 6 
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~~'/-. I. 46',5, 
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R.C.E. 00. -13293 
UI'· 3-31- 18 

C/y\\. 

0 

I-(/) en µ-

co 
T-3 .... w 

II, I I-

$ w 
I w 

::c 
T- 2 (/) 

! 
T-1 

SHEET'~ 
~~ 

\ 
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SCALE: 1 "=300' 

DESIGNED BY: 

£DT 
DRAWN BY: 

£DT 

DA TE DRA'IIN: 

LEGEND AND ABBREVIATION= ONTY STORM DRAIN CONSTRUCTION NOTES 
@ 

1'iii 
l /C/L 
E= 
10"F 
LN 
100 HGL 

N= 
0100 
R/W 
s = 
V = 
V100 
W = 
1·w 
5'Wx4'H 

A.C. 
APRX. 
AVE. 
B.C. 
CB 
CFS. 
CIP 
CLF. 
CLR. 
CONST. 
DWG. 
E.C. 
ELEV. 
E.P. 
ETW 
EX./EXIST. 
F.G. 
F.H. 
F.L. 
FPS. 
F.S. 
FUT. 
G.B. 
GV 
H.P. 
INT. 
INV. 
LAT. 
L.F. 
LOC. 
LP. 
MIN. 
M.H. 
MISC. 
NG 
NGGB 
pp 
PROP. 
R.C.B. 
R.C.P. 
S.D. 
S.F. 
SMH 
STA . 
STD. 
ST. 
ST.LT. 
T.B. 
T.C. 
TEL. 
T.F. 
T.G. 
TP 
T.S. 
UC 
WM 

900 

-AT 
- - BORING LOCATION 
- CENTERLINE 

- EASTING 
- FIRE LINE AND PIPE SIZE 
- APPROXIMATE LENGTH OF PIPE 
- HYDRAULIC GRADE LINE 

(100-YEAR FREQUENCY) 

- NORTHING 
- DISCHARGE (1DO-YEAR FREQUENCY) 

1 EA 

1 EA 

1 EA 

5 EA 

57 LF 

1,292 LF 

- RIGHT OF WAY 4 EA 

- SLOPE B~ 
- DEPTH OF CATCH BASIN 2 ~ 
- VELOCITY (100-YEAR FREQUENCY) 
- WIDTIH OF CURB OPENING 539 LF 

- WATER LINE AND PIPE SIZE 
- WIDTIH AND HEIGHT OF BOX CULVERT 

9 LF 

78 LF 

0- REMOVE EXISTING CONCRETE HEADWALL AND WINGWALL WITH 
TRASH RACK AND CABLE RAILINGS 

0- REMOVE EXISTING TRANSITION STRUCTURE. CONSTRUCT TRANSITION 
STRUCTURE NO. 2 PER STANDARD DRAWING NO. TS302 

G)- REMOVE POWER POLE AND UNDERGROUND LINES 

©-RELOCATE GAS MARKER, NEW LOCATION PER GAS COMPANY SPECIFICATION 

0- REMOVE EXISTING 54" R.C.P. LN65' . 

©- CONSTRUCT 5'W x 4'H PRE-CAST R.C.B. PER A.P.W.A. STD. 390-0 OR 
APPROVED EQUAL, SEE JOINT SEALANT NOTIE [TI ON SHEET #1 

0- CONSTRUCT MANHOLE NO. 3 PER STANDARD DRAWING NO. MH253 

©- CONSTRUCT JUNCTION STRUCTURE NO. 3 PER R.C.F.C.W.C.O. DRAWING 
NO. JS228 

G)-- CONSTRUCT 18" R.C.P. CLASS IV PER PROFILE 

@)-- CONSTRUCT 24" R.C.P. CLASS IV PER PROFILE 

®- CONSTRUCT 36" R.C.P. CLASS IV PER PROFILE 

- ASPHALT CONCRETE 1929 LF ®- CONSTRUCT 42" R.C.P. □-LOAD PER PROFILE 

- APPROXIMATE 800 LF '1J'I CONSTRUCT 48" R.C.P. D- LOAD PER PROFILE 
- AVENUE ~ 

- BEGINNING OF CURVE 2 EA t:::\ ... CONSTRUCT CONCRETE OROP INLET PER R.C.F.C.W.C.D. DRAWING NO. CB110 
- CATCH BASIN V.V- H=9", W=50", A=36" 
- CUBIC FEET PER SECOND 1 EA t,;'\ REMOVE AND RELOCATE WATER METER 
- CAST IN PLACE ~ 
- CHAIN LINK FENCE 5 EA ®- CONSTRUCT CURB INLET CATCH BASIN PER COUNTY OF RIVERSIDE STD 
- CLEAR DRAWING NO. 300, ("W" PER PLAN). = ~~~~TiicT 1 EA ®- CONSTRUCT TRANSITION STRUCTURE NO. 1 PER R.C.F.C.W.C.D. DRAWING 

NO. TS301 
- END OF CURVE C\ _ 
- ELEVATION 2 EA ~ REMOVE AND RELOCATIE SIGN 

- EDGE OF PAVEMENT 1 EA @- CONSTRUCT MANHOLE NO. 4 PER R.C.F.C.W.C.D. DRAWING NO. MH254 
- EXISTING TELEPHONE /\ r;;;::...__ 
_ EXISTING ~ 8 EA ~ ® CONSTRUCT CONCRETE BULKHEAD PER R.C.F.C.W.C.D. DRAWING NO. M816 

- FINISH GRADE @ CONSTRUCT MANHOLE NO. 2 PER R.C.F.C.W.C.D. DRAWING NO. MH252 
- FIRE HYDRANT 
- FLOW LINE 3 EA @- CONSTRUCT SPECIAL CONNECTION TO CATCH BASIN PER R.C.F.C.W.C.D. 
- FEET PER SECOND DRAWING NO. CB109 
- FINISH SURFACE 3 EA @-- REMOVE AND RELOCATE UTILITIES 
- FUTURE 
- GRADE BREAK 1 EA @-- PROTIECT IN PLACE EXISTING CONCRETE HEADWALL AND WINGWALL = ~~u: PV~~';!° 1 EA @- CONSTRUCT MODIFIED CURB INLET CATCH BASIN PER COUNTY OF 
- INTERSECTION /\ ~ RIVERSIDE STD DRAWING NO. 300, OETAILS ON SHEET 14 
- INVERT ~ 6 EA ~ @- CONSTRUCT ,HJldfPOM b:rlill'CPIRE NO. ~ PER R.C.F.C.W.C.D. DRAWING 

LATERAL PIPE llltl, d9!!2Z TS303 TRANSITION STRUCTURE 

- LINEAR FEET 80 SF @- CONSTRUCT 10 FEET DIAMETER AND 2 FEET DEEP (MIN.) RIPRAP PAD, 
- LOCATION DETAILS ON SHEET 14 
- LOW POINT 20 LF @- RELOCATE EXISTING WATER LINE, PIPE SIZE PER PLAN 
- MINIMUM r:;;;._ 
_ MANHOLE 72 SF ®- CONSTRUCT 6'x6'-6" THICK CONCRETE PAD AROUND MANHOLE 'MTH 
.. .. MISCELANEOUS #4 BARS @ 18" 0.C. EACH WAY 

- NATURAL GRADE 2,630 LF @)-- SAWCUT EXISTING A.C. PAVEMENT AND REPAIR TRENCH SURFACE PER 
- NATURAL GRADE GRAOE BREAK CITY OF PERRIS, DETAILS ON SHEET 14 

- POWER POLE 1 EA ®- CONSTRUCT TRANSITION STRUCTURE NO. 2 PER R.C.F.C.W.C.D. DRAWING 
- PROPOSED NO. TS302 
- REINFORCED CONCRETE BOX Q__ 
- REINFORCED CONCRETE PIPE 580 LF '81- SAY.CUT EXISTING A.C. PAVEMENT AND CONSTRUCT PIPE TRENCH 
- STORM DRAIN (WHERE IT OCCURS) PER CITY OF PERRIS CITY STANDARD UTILITY 
- SQUARE FEET TRENCH SURFACE REPAIR (PIPES TO BE MAINTAINED BY CITY OF 
- SEWER MANHOLE PERRIS ONLY) DETAILS ON SHEET 14 

- STATION 1 EA ©- NEW LOCATION WATER METER 
- STANDARD 
- STREET 2 EA @-- CONSTRUCT CONCRETE COLLAR PER R.C.F.C.W.C.D. DRAWING NO. M803 = ~6~E~; ~~~~ 1 EA @- CONSTRUCT CONCRETE ENCASEMENT PER R.C.F.C.W.C.D. DRAWING NO. 

M808 LENGTIH OF ENCASEMENT "L • PER PLAN 
- TOP OF CURB 
- TELEPHONE LINE 5 EA @- RELOCATE EXISTING TELEPHONE CONDUIT 

- TOP OF FOOTING N A 37 
- TOP OF GRATE /\ 1 --v---.,--,~~...,..,r 
- TELEPHONE PEDESTAL ~ 24 LF 6.>hf: 38 CONSTRUCT 12" R.C.P. CLASS IV PER P OFILE 
- TRANSITION STRUCTURE 
- UTILITY CABINET REC O RD 39 . . • ANO O STRUCTURE JOINT DETAIL ON SHEET 2 

- WATER METER DRAWING 11 EA ®-- PRE-CAST R.C.B. AND CAST IN PLACE R.C.B. JOINT DETAIL ON SHEET 3 

@-- CONSTRUCT 5'W x 4'H R.C.B. PER CALTRANS STD. D-80 

AP PR OVE D: 
DA- :: : 

CITY OF PERRIS 
REVISIONS ENGINEER RCFC/ 

DATE 
REF. DESCRIPTION APPR, DATE APPR. DATE 

GENERAL NOTES 
1. TIHE CONTRACTOR SHALL CONSTRUCT THE FLOOD CONTROL IMPROVEMENTS SHOWN ON THE 

DRAWINGS IN CONFORMANCE WITH THE REQUIREMENTS OF THE RIVERSIDE COUNTY FLOOD 
CONTROL AND WATER CONSERVATION DISTRIcrs M.O.U. STANDARD SPECIFICATIONS DATED JUNE 
24, 2008, AND RCFC&WCD STANDARD MANUAL. FOR THE LATEST DRAWINGS OF THE STANDARD 
MANUAL, PLEASE REFER TO THE "PUBLICATIONS AND RECORDS" PAGE FOUND ON THE DISTR1crs 
WEBSITE. 

2. CONTACT TIHE ENCROACHMENT PERMIT ENGINEER AT 951.955.1266 IF AN ENCROACHMENT PERMIT 
IS REQUIRED FROM RIVERSIDE COUNTY FLOOD CONTROL. AFTER TIHE PERMIT IS ISSUED TIHE 
DISTRICT MUST BE NOTIFIED ONE WEEK PRIOR TO CONSTRUCTION. 

3. CONTACT CONTRACT ADMINISTRATION AT 951.955.1288 IF CONSTRUCTION INSPECTION WILL BE 
PERFORMED BY RIVERSIDE COUNTY FLOOD CONTROL. TIHE DISTRICT MUST BE NOTIFIED TWENTY 
DAYS (20) PRIOR TO CONSTRUCTION. 

4. ALL STATIONING REFERS TO CENTERLINE OF CONSTRUCTION UNLESS OTIHERWISE NOTIED. 
5. STATIONING FOR LATERALS AND CONNECTOR PIPE REFER TO TIHE CENTERLINE INTERSECTION 

STATIONS. 
6. FORTY- EIGHT HOURS BEFORE EXCAVATION, CALL UNDERGROUND SERVlCE ALERT 1.800.227.2600. 
7. ALL ELEVATIONS SHOWN ARE IN FEET AND DECIMALS THEREOF BASED ON THE NORTIH AMERICAN 

VERTICAL DATUM (NGVD 1929). 
8. ALL COORDINATES ARE SHOWN IN FEET AND DECIMALS TIHEREOF BASED ON TIHE NORTIH 

AMERICAN DA TUM (NAO 83), CALIFORNIA COORDINATE SYSTEM (CCS), ZONE 6 AND EPOCH 
2011.00: 

9. ALL CROSS SECTIONS ARE TAKEN LOOKING DOWNSTREAM. 
10. ELEVATIONS OF UTIIJTIES ARE APPROXIMATE UNLESS OTIHERWISE NOTED. 
11. UNLESS OTHERWISE SPECIFIED, MINIMUM STREET RECONSTRUCTION SHALL BE 4" TYPE "B" HOT 

MIX ASPHALT OVER 6" CLASS 2 AGGREGA TIE BASE OR AS SPECIFIED BY TIHE ENGINEER 
12. OPENINGS RESULTING FROM THE CUTTING OR PARTIAL REMOVAL OF EXISTING CULVERTS, PIPES 

OR SIMILAR STRUCTURES TO BE ABANDONED SHALL BE SEALED WITH 6" OF CLASS "B" 
CONCRETIE. 

13. PIPE CONNECTED TO TIHE MAINLINE PIPE SHALL CONFORM TO JUNCTION STRUCTURE NO. 4 (JS 
229) UNLESS OTHERWISE NOTED. 

14. PIPE BEDDING SHALL CONFORM TO RCFC&WCD STD. DWG. NO. M815 EXCEPT FOR COVER <2 
FEET. FOR COVER <2 FEET, CONCRETE SLURRY (2000 PSI) SHALL BE USED. TIHE ENTIRE 
TRENCH SHALL BE SLURRY EXTENDING 4 INCHES MINIMUM AND 12 INCHES MAXIMUM ABOVE THE 
TOP OF TIHE PIPE. 

15. T-1 INDICATES SOIL BORING LOCATIONS BASED ON THE SOILS REPORT DATED 11-1-2016. 
LOCATIONS SHOWN ARE APPROXIMATE. 

16. "V" IS THE OEPTIH OF CATCH BASINS MEASURED FROM TIHE TOP OF CURB TO INVERT OF 
CONNECTOR PIPE. 

17. CATCH BASINS SHALL BE LOCA TIED SO TIHAT LOCAL DEPRESSION SHALL BEGIN AT EXISTING CURB 
RETURN JOINT, UNLESS OTIHERWISE SPECIFIED. 

18. ALL CURBS, GUTTERS, SIDEWALKS, DRIVEWAYS AND OTHER EXISTING IMPROVEMENTS TO BE 
RECONSTRUCTED IN KIND AND AT TIHE SAME ELEVATION AND LOCATION AS THE EXISTING 
IMPROVEMENTS UNLIESS OTIHERWISE NOTED. 

19. STANDARD DRAWINGS CALLED FOR ON TIHE PLAN AND PROFILE SHALL CONFORM TO DISTRICT 
STANDARD DRAWINGS UNLESS NOTED OTHERWISE. 

20. TIHE CONTRACTOR IS REQUIRED TO CALL ALL UTILITY AGENCIES REGARDING TEMPORARY SHORING 
AND SUPPORT REQUIREMENTS FOR THE VARIOUS UTILITY LINES SHOWN ON THESE PLANS. 

21. DURING ROUGH GRADING OPERATIONS AND PRIOR TO CONSTRUCTION OF PERMANENT DRAINAGE 
STRUCTURES, TEMPORARY DRAINAGE CONTROL SHOULD BE PROVIDED TO PREVENT PONDING 
WATER AND DAMAGE TO ADJACENT PROPERTIES. 

22. APPROVAL OF TIHESE PLANS BY TIHE RIVERSIDE COUNTY FLOOD CONTROL AND WATER 
CONSERVATION DISTRICT DOES NOT RELIEVE THE DEVELOPER'S ENGINEER OF RESPONSIBILITY FOR 
TIHE ENGINEERING DESIGN. IF FIELD CHANGES ARE REQUIRED, IT WILL BE TIHE RESPONSIBILITY 
OF TIHE DESIGN ENGINEER TO MAKE TIHE NECESSARY CORRECTIONS. 

23. THE CONTRACTOR OR DEVELOPER SHALL SECURE ALL REQUIRED ENCROACHMENT AND/OR STATE 
AND FEDERAL REGULATORY PERMITS PRIOR TO THE COMMENCEMENT OF ANY WORK. 

24. TIHE CONCRETE COATING ON TIHE INSIOE OF ALL REINFORCED CONCRETE PIPES MUST BE 
INCREASED TO PROVIDE A MINIMUM OF 1-1/2 INCHES OVER TIHE REINFORCING AND INCREASED 
TO A MINIMUM OF 3-1/2 INCHES OVER REINFORCING FOR BOX CULVERT, WHEN DESIGN 
VELOCITIES EXCEED 20 FEET PER SECOND. TIHE CONCRETIE DESIGN STRENGTIH IN TIHESE 
REACHES SHALL BE F'C=5,000 PSI FOR VELOCITIES EXCEEDING 20 FEET PER SECOND AND 
F'C=6,000 PSI FOR VELOCITIES EXCEEDING 30 FEET PER SECOND. 

25. CONSTRUCTION JOINTS FOR CAL TRANS STANDARD REINFORCED CONCRETE BOX SHALL BE PLACED 
ACCORDING TO RCFC&WCD STANDARD DRAWING NO. BOX 401. 

INDEX 
TITLE 

TITLE SHEET 

PLAN & PROFILES 

CONNECTOR PIPE PROFILES AND DETAILS 

NOTIE: ~ 
FOR PRE-CAST RCB, USE JOINT SEALANT PER APWA STD PLAN 
390.0 ALL PRE-CAST RCB JOINTS TO BE SEALED WITH RUBBER 
BASED PRE-FORMED FLEXIBLE JOINT SEALANT AND CEMENT 
MORTAR 

SHEET NO.: 

1 

2-12 

13-14 

PM 36678 

J<l-/l ziz.Gzot8 CITY OF PERRIS FILE NO. PS-1237 

PERRIS VALLEY MOP 
LATERAL B-5 

STAGE 2 

TITLE SHEET 

PROJECT NO. 

4-0-00461 
DRAWING NO. 

4- 1121 
SHEET NO. 

1 OF 14 
PLOT DATE: 1/23 / 2018 3:45 PM SAVED DATE:1/22/2018 1:44 PM 
0: \3400 - 3499\3475\3475c\PUBLIC STORM DRAIN\3475c- SD_SHT1.dwg 
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REVISED HGL

CONTROL  HGL = +/-
SOFFIT OF PIPE PER DWG.
4-1109 FOR Q=107 CFS
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, DETAILS PER A.P.W.A. STD. 
PLAN 390-0 

,' 

• 6" HAUNCH 
' / (TYPICAL) 

,,"{ eJ , 

NOTE: SECTION 
DIMENSIONS AND SPECIF/CATIONS FOR PRE-CAST AND 
CAST IN PLACE R.C.B. SHALL BE PER A.P.W.A. STD. 
PLAN 390-0 
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SAWCUT EXIST. R.C.B. 
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EXIST. 'R/W . 25 ®- CONSTRUCT 24" R.C.P. CLASS IV PER PROFILE ON SHEET 13 
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N r;;\__ CONSTRUCT CONCRETE DROP INLET PER R.C.F.C.W.C.D. DRAWING NO. CB110 
<C l.'.,V H=9". W=50". A=36" 
t;;, ,,:;;,.,_ CONSTRUCT SPECIAL CONNECTION TO CATCH BASIN PER R.C.F.C.W.C.D. 
~ DRAWING NO. CB109 

El 'z! • ~ d @- CONSTRUCT TR;NSITION STRUCTURE NO. 2 PER R.C.F.C.W.C.D. DRAWING 
~ d et:: w --' : "": oc:: ~ NO. TS302 
F b ~ ~; ~ ~ (/)x1- ~ v,x1- 'z! "3z\- SAWCUT EXISTING A.G. PAVEMENT AND CONSTRUCT PIPE TRENCH 
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/ 0-- REMOVE EXISTING CONCRETE HEADWALL AND WINGWALL WITH 
TRASH RACK AND CABLE RAILINGS 
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::, L,J ~ w (.') ~ I.:;;;/" ( ) 
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PRE-CONSTRUCTION MEETING 

Know what's below. 
Call before you dig. 

BENCH MARK 
COUNTY OF RIVEI\SIDE 
BENCHMARK NO. M-31" 

0 

COUNTY OF RIVERS/OE BENCHMARK - 3 1/ 4" ALUM/NW 
0/SK MARKEO 1,/-31, LOCATED FLUSH AT THE SOUTH 
!>£ST CORN£11 OF BR/OGE ON TOP OF SIN'HALK NEAR 
FACE IF CURB LOCATED AT 71-1£ CROSSING OF PERRIS 

10 

BLIAJ, ANO RIV. CO, FLOOO CONTROl CHANNEL (PERRIS 
LA lt1<A1 "A~ ,JFT. !>£ST OF CENIDWNE OF P£f1RIS Bl~. 
ANO ,;.5 FT. EAST OF CONCR£7F BR/OG£ BARRIER {£OGE 
OF BR/OGE) 
E1.EYA 1l(JN - 147,#.67,r 

20 40 60 
STRUCruRE NO. 2 PER STANDARD DRAWING NO. TS302 · 0- REMOVE POWER POL£ AND UNDERGROUND LINES 

SCALE: 1 "=20' 
0- RELOCATE GAS MARKER, NEW LOCATION PER GAS COMPANY SPECIFlCATION 

APPROVED BY: 

8 Thienes Engineering, Inc. 
f!JJ'l, Cl VIL ENGINEER/NG • LANO SU. 'Rl£YING 

:;;, 14349 FIRESTONE BOULEVARD 
LA MIRADA, CAUFORNIA 90638 
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<:i <:i ... - r:-;;ic-,y 
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APPROVED EQUAL, SEE JOINT SEALANT NOTE OJ ON SHEET #1 DRAWING @- EXISTING R.C.B. AND TRANSITION STRUCTURE JOINT DETAIL ON SHEET 2 

0- CONSTRUCT MANHOLE NO. 3 PER STANDARD DRAWING NO. MH253 AP PROV ED: @-- PRE- CAST R.C.B. AND CAST IN PLACE R.C.B. JOINT DETAIL ON SHEET 3 

©- CONSTRUCT JUNCTION STRUCTURE NO. 3 PER R.C.F.C.W.C.D. DRAWING c ~'::::::=- ©- CONSTRUCT 5'W x 4'H R.C.B. PER CALTRANS STD. D-80 
NO, JS228 DATE: -~e.+-Z~;;;,~~----- {.R z/46 (8 
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STAGE 2 
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AND DOWNSTREAM CONNECTION 

©- CONSTRUCT 5'W x 4'H PRE-CAST R.C.B. PER A.P.W.A. STD. 390-0 OR 
APPROVED EQUAL, SEE JOINT SEALANT NOTE []] ON SHEET #1 

0 - CONSTRUCT MANHOLE NO. 3 PER STANDARD DRAWING NO. MH253 

©- CONSTRUCT JUNCTION STRUCTURE NO. 3 PER R.C.F.C.W.C.D. DRAWING 
NO. JS228 

©- CONSTRUCT 18" R.C.P. CLASS IV PER PROFILE ON SEE SHEET 13 

JOINT DETAILS 
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t:.:\_ CONSTRUCT CONCRETE DROP INLET PER R.C.F.C.W.C.D. DRAWING NO. CB110 
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TRENCH SURFACE REPAIR (PIPES TO BE MAINTAINED BY CITY OF 
PERRIS ONLY) DETAILS ON SHEET 14 

®- CONSTRUCT CONCRETE COLLAR PER R.C.F.C.W.C.D. DRAWING NO. M803 

®-RELOCATE EXISTING TELEPHONE CONDUIT 

@- PRE-CAST R.C.B. AND CAST IN PLACE R.C.B. JOINT DETAIL ON SHEET 3 
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Call before you dig. 

BENCH MARK 
COUNTY OF RIVERSIDE 
BENCHMARK NO. "M-31" 
COUNTY OF RlvERS1DE BENCHMARK - 3 1/4" ALUl,f/NUM 
0/SK MARKED M-31. LOCATED FWSH AT fl;£ SOU!I; 
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©- CONSTRUCT 5'W x 4'H PRE-CAST R.C.B. PER A.P.W.A. STD. 390-0 OR 
APPROVED EQUAL, SEE JOINT SEALANT NOTE [I] ON SHEET #1 

0- CONSTRUCT MANHOLE NO. 3 PER STANDARD DRAWING NO. MH253 

©- CONSTRUCT JUNCTION STRUCTURE NO. 3 PER R.C.F.C.W.C.D. DRAWING 
NO. JS228 

@)- REMOVE AND -RELOCATE WATER METER 

®- CONSTRUCT CURB INLET CATCH BASIN PER COUNTY OF RIVERSIDE STD 
DRAWING NO. 300, ("W'' PER PLAN). 

©- SAWCUT EXISTING A.C. PAVEMENT AND CONSTRUCT PIPE TRENCH 
(WHERE IT OCCURS) PER CITY OF PERRIS CITY STANDARD UTILITY 
TRENCH SURFACE REPAIR (PIPES TO BE MAINTAINED BY CITY OF 
PERRIS ONLY) DETAILS ON SHEET 14 

®- NEW LOCATION WATER METER 

@- RELOCATE EXISTING TELEPHONE CONDUIT 

®-CONSlRUCT 12" R.C.P. CLASS IV PER PROFILE ON SEE SHEET 13 

@- PRE-CAST R.C.B. AND CAST IN PLACE R.C.B. JOINT DETAIL ON SHEET 3 

®- CONSTRUCT 5'W x 4'H R.C.B. PER CAL TRANS STD. D-80 
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FUTURE J i ' -

SEWER LIN I 
B.C. 

_____ ____, __ ..;__-._.1,-,._,LJ...J......:...;;.. _________ .;__ __ 

Know what's below. STA 35+84.47 B.C. 
Call before you dig. 

BENCH MARK 
COUNTY OF RIVERSIDE 
BENCHMARK NO. "M- 31" 
COUNTY OF /IIVERS/0£ BENCHMARK - 3 1/4' AllJUINUM 
DISK MARKED M-31. lOCA r.t) FLI.ISH AT THE SOI.ITH 
WEST CORNER OF BRIIJG£ ON TOP OF SIDEWALJ( NEAR 
FACE IF Cr.1118 lOCA r.t) AT THE CROSSING OF PERRIS 
81. IO. AND RIV. CO. FLOOD CONTROi. CHANNEL {PERf1/S 
LA rD'!Al 'A ~ 43FT. HEST OF CENrmtJNE OF PERRIS 81. WJ. 
ANO 4.5 FT. £AST OF CONC/?£7£ llRIOG£ 8AII/IIER. {£OGE 
OF BIi/OGE) 
El.£VATKW • 1474.674' 

MATCH LINE SEE SHEET 4 

APPROVED BY: 

ED Thienes Engineering, Inc. 
" lYVIL ENC/NEER/NC •LAND SURVE:'t1NG 

•. ,· 14349 ARESTONE BOULEVARD 
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• PH.(714)521-4811 FAX(714)521-417J 
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SECTION AT STA 38+00 
10 0 10 

SCALE: 1 "=1 O' 

STORM DRAIN CONSTRUCTION NOTES 
G)- CONSTRUCT 5'W x 4'H PRE-CAST R.C.B. PER A.P.W.A. STD. 390- 0 OR 

APPROVED EQUAL, SEE JOINT SEALANT NOTE [II ON SHEET #1 

©-- CONSTRUCT 18" R.C.P. CLASS IV PER PROFILE ON SEE SHEET 13 

@- CONSTRUCT 48" R.C.P. D-LOAD PER PROFILE 

©- CONSTRUCT CURB INLET CATCH BASIN PER COUNTY OF RIVERSIDE STD 
DRAWING NO. 300, ("W" PER PLAN). 

®- CONSTRUCT TRANSITION STRUCTURE NO. 1 PER R.C.F.C.W.C.D. DRAWING 
NO. TS301 

©- REMOVE AND RELOCATE SIGN 

®- CONSTRUCT MANHOLE NO. 2 PER R.C.F.C.W.C.D. DRAWING NO. MH252 

@-- REMOVE AND RELOCATE UTILITIES 

@-- RELOCATE EXISTING WATER LINE, PIPE SIZE PER PLAN 

@- SAWCUT EXISTING A.C. PAVEMENT AND REPAIR TRENCH SURFACE PER 
CITY OF PERRIS, DETAILS ON SHEET 14 

©- SAWCUT EXISTING A.C. PAVEMENT AND CONSTRUCT PIPE TRENCH 
(WHERE IT OCCURS) PER CITY OF PERRIS CITY STANDARD UTILITY 
TRENCH SURFACE REPAIR (PIPES TO BE MAINTAINED BY QTY OF 
PERRIS ONLY) DETAILS ON SHEET 14 

@- RELOCATE EXISTING TELEPHONE CONDUIT 

PRE- S .CB. AND C IN PLACE R.C.B. JOINT DETAIL ON SHEET 3 
a CONSTRUCT TRANSITION STRUCTURE PER R.C.F.C.W.C.D. DRAWING 

TS303 
@ CONSTRUCT CONCRETE BULKHEAD PER R.C.F.C.W.C.D. DRAWING NO. M816 

® CONSTRUCT 18" R.C.P. CLASS IV STUB 

60 

JOINT DETAIL BETWEEN PRECAST R.C.B. AND 
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DRAWN BY: 

EDT 
DATE DRA'M<: 

~ ~/,/ig 
CITY ENGINEER DATE 
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LATERAL B-5 

STAGE 2 
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EXIST. R/W 

Call before you dig. 

BENCH MARK 
COUNTY OF RIVER~IDE 
BENCHMARK NO. 'M-31" 

EXIST. R/W 

COUNTY OF Rf~[)£ BENCHMARK - J //,1.• ALIJAIINUM 
DISK MAIIKEO M-31. LOCA 7FO Fl.I/SH AT TH£ SOUTH 
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CONSTRUCT TRANSITION STRUCTURE PER R.C.F.C.W.C.D. DRAWING NO. 
TS303 

@ CONSTRUCT 18" R.C.P. CLASS IV STUB 

STORM DRAIN CONSTRUCllON NOTES 

0--- CONSTRUCT 18" R.C.P. CLASS IV PER PROFILE ON SHEET 13 

@- CONSTRUCT 48" R.C.P. D-LOAD PER PROFILE 

@- CONSTRUCT CONCRETE BULKHEAD PER R.C.F.C.W.C.D. DRAWING NO. M816 

@-- CONSTRUCT MANHOLE NO. 2 PER R.C.F.C.W.C.D. DRAWING NO. MH252 

@- SAWCUT EXISTING A.C. PAVEMENT AND REPAIR TRENCH SURFACE PER 
CITY OF PERRIS, DETAILS ON SHEET 14 

@- SAWCUT EXISTING A.C. PAVEMENT AND CONSTRUCT PIPE TRENCH 
(WHERE IT OCCURS) PER CITY OF PERRIS CITY STANDARD UTILITY 
TRENCH SURFACE REPAIR (PIPES TO BE MAINTAINED BY CITY "r/~,
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" 

PERRIS ONLY) DETAILS ON SHEET 14 
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2', JOINTED PLAIN CONCRETE Pit.VEMENTCAN BE USED, 
RB'ER TO OTREET PLO.NS FO~ SECTION 

AP PROVED: ~ 
DATE : e./25'/z.oz.o 

I I 

INDEX 

® 
DELTA RADIUS 

45·00'00· 45.00' 

STORM 0RAIN CURVE DA TA 

TANGENT LENGTH B.C. STA E.C. STA 

18.64' 35.34' 1+12.86 1+48.20 

0 10 20 40 
P.L 

N=2255070.1299 I E=6259336.3509 
.__I _

1 I I 
SCALE: 1 "=20' 

60 

I 
2/26/zo,s 

2. Vt1-ERE PA'VEli'ENT 1tt'CKNESS OVER STOR\I ORAIN 
lNE8 CA.~ OBTMt 8". REINFORCEIIENT CAN BE 
R9l1JCEO TO 14@ 15" 0.C .. E.W . 

M 36678 
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DESIGNED BY: 
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EDT 

DATE 
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APPR. DATE REF. DESCRIPTION APPR. DATE 
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PERRIS VALLEY MOP 

LATERAL B-5 
STAGE 2 

PLAN AND PROFILE 
STA 40+oo TO STA 44+00 

PROJECT NO. 

4-0-00461 
DRAWING NO. 

4-1121 
SHEET NO. 
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HORIZ. - 1'' = 20' 
VERT. - 1" = 5' 
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. * -:~1~ci~~tJ~~W:~~T~~iv~Tt~;YG~E~N:1EL~RlOR 
TO CONSTRUCTION, RELOCATE GAS LINES IF REQUIRED .• 
PROVlj)E 12" MIN. CLE~RANCt BETWEEN PIPES. 

Know what's below. 
Call before you dig. 

BENCH MARK 
COUNTY OF RIVER<::IDE 
BENCHMARK NO. ,l"'M-31" 
COIJNTY OF RIVU/S/1)£' 8£:NCHMARK - .J 1/4" ALIJM/Nl/M 
DISK MARKED M-31. LOCATED A.USN AT THE SOUTH 
IIE"ST CORNER OF BR/OGE ON TOP OF SIDEWALK NEAR 
FACE IF CURB lOCA TEO AT TH£ CROSSING OF PERRIS 
BLW. ANO RIV. CO. FLOOD CONTROL CHANNEL (PERRIS 
LAlf:RAL "A~ I.JFT. HE'ST OF CENlf:R/JN£ OF PERRIS BLW. 
ANO 4.5 FT. EAST OF CONCRf:TE: SRJl)GE BARRIER, {EDGE 
OF BR/OGE} 
El£VA 1lal = 1474.61f.' 
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REVISIONS ENGINEER RCFC/ RIVERSIDE COUNTY FLOOD CONTROL 
AND 

2 

STORM DRAIN CONSTRUCTION NOTES 
©-- CONSTRUCT 18" R.C.P. CLASS IV PER PROFILE ON SHEET 13 

@-- CONSTRUCT 42" R.C.P. D-LOAD PER PROFILE 

@- CONSTRUCT 48" R.C.P. D-LOAD PER PROFILE 

©- CONSTRUCT CURB INLET CATCH BASIN PER COUNTY OF RIVERSIDE STD 
DRAWING NO. 300, ("W" PER PLAN). 

®- CONSTRUCT MANHOLE NO. 4 PER R.C.F.C.W.C.D. DRAWING NO. MH254 

@- SAWCUT EXISTING A.C. PAVEMENT AND REPAIR TRENCH SURFACE PER 
CITY OF PERRIS, DETAILS ON SHEET 14 

@-- SAWCUT EXISTING A.C. PAVEMENT AND CONSTRUCT PIPE TRENCH 
(WHERE IT OCCURS) PER CITY OF PERRIS CITY STANDARD UTILITY 
TRENCH SURFACE REPAIR (PIPES TO BE MAINTAINED BY CITY OF 
PERRIS ONLY) DETAILS ON SHEET 14 

CONSTRUCT CONCRETE BULKHEAD PER R.C.F.C.W.C.D. DRAWING NO. M816 

CONSTRUCT TRANSITION STRUCTURE PER R.C.F.C.W.C.D. DRAWING 
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CONSTRUCT 18" R.C.P. CLASS IV STUB 

PM 36678 

CITY OF PERRIS FILE NO. PB-1237 
PROJECT NO. 
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SECTION AT STA 51+00 
10 0 10 CONST. 75.31 L.F. - 42~ RCP · ~ > . MAINTAINED BY R:C.F.C. & w.c.o. 
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Know what's below. 
Call before you dig. 

BENCH MARK 
COUNTY OF RIVE~IDE 
BENCHMARK NO. M-31" 
COUNTY OF R/VERS10£ BFNCHAIARK - 3 1/4" ALUMINVM 
OISK MARKED M-31. LOCATW R.VSH AT 71/E SOIJ71/ 
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T IN P - G UTILITY LINES, FIELD 
VERfFlr EXISTING INVERT ELEV': FOR' GA$' LINES PRIDR 
TO CCJNSTRUCTION, RELOCATE GAS LIN~S IF REQUIRED. ' 
PROVtDE 12" MIN. CLEARANCE BETWEEM PIPES. 
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STORM DRAIN CONSTRUCTION NOTES 
@- CONSTIRUCT 42" R.C.P. D-LOAD PER PROFILE 

@- CONSTIRUCT MANHOLE NO. 2 PER R.C.F.C.W.C.D. DRAWING NO. MH252 

®- SAWCUT EXISTING A.C. PAVEMENT AND REPAIR TIRENCH SURFACE PER 
CITY OF PERRIS, DETAILS ON SHEET 14 
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@ CONSTRUCT CONCRETE BULKHEAD PER R.C.F.C.W.C.D. DRAWING NO. M816 

@ CONSTRUCT PER R.C.F.C.W.C.D 

CONSTRUCT 18" R.C.P. CLASS IV STUB 
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REVISIONS ENGINEER RCFC/ RIVERSIDE COUNTY FLOOD CONTROL PROJECT NO. 

AND 
WATER CONSERVATION DISTRICT 

RECOMMENDED FOR APPROVAL BY: APPROVED BY: 
HIA 9/04/18 :;'. t 1"1 z 
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PERRIS VALLEY MDP 
LATERAL B-5 

STAGE 2 
PLAN AND PROFLE 
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Know what's below. 
Call before you dig. 
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Know what's below. 
Call before you dig. 

BENCH MARK 
COUNTY OF RIVERSIDE 
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@- CONSTRUCT 42" R.C.P. D-LOAD PER PROFllI 
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CITY OF PERRIS FILE NO. PB-1237 
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RECOMMENDED FOR APPROVAL BY: APPROVED BY: / / 
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STAGE 2 

PROJECT NO. 

4-0-00461 
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i 6 -• 42" . RCP f • {/) G ~ = . 1 . . , t CONtl '250.oO Lf, } ~?~ RCP ~-+-~----'~ ! c5 "- ,--, , . ...... L· $-0 ... , .. , 0~10.0Q.L ' . , , .... D.;;lOQQJ; .... .... ,, .......... ............ , ··)····--·"''"·"""""'""'··-·-i .. , . .. ,, •... , .. ; .. D::1),Q,QO., ... · . ~ .,,.: ,:.:.:.... ., .••. :,_.:.:.t ... , .. 1 ·-•l 
i <e H¥0R~U~IC DATA . ! <G , ! 
;I, U) Q1OO= i59 j9 CFS. • i . 0 j 

' ' . . _<,,, t . Ii • V1oo:.; 9/7 FPS. . ' , .. i 
14 70 1 , I i ! 
~•_,.,,,_.,,.,,c "" -{-,, "s< M • ,., • ,,,._,,. •~,• ·""'=~•~4 < ;, ,·• ~ •-~ ,.,,,, ••• ,,_,,,.,.,. "''"" •• • ,.• ~~• · · '"s"'•••- •,• ,r· · ·· l• ,0 •'"""'"• ; ,_-, . ·<"•·••••- ,,~-,,• - -,, ,-= ><c • ;, s """"" "'"'·"""""""" ' -• --•·• - • ''"'"" ,•, ,·••;s,•0· ' '>' ,.~,•-• ""•C<•• · ••" '"'"'"'' """ ,,J,, .,_c•- : ~~1:,-,~» ,, •-••-· "••••••• • • a ·~'":"' •'""~•'"f'"---•\~• • • ~ ,_ •• ,c•• ~)•-fue'-""~•'"-""'!~-s-,Q•:•~'•"·S •••~•-• - •~• ·-••• 

f •' .. , ! ~ 11v1A1N'rAINED BY R.clr.c: & ·w.c.o. · 1 
• ' • ' I · i 1 1 --f------~~---+~~- ~-1----~~~,;---~~~ --+--- - ----,!-~.;......_,____,-I • ... • · 1 ···· : 

1-- · -·--t ; - · -·---· --- ;··;· ···: -- l -~- ··l· .,, --: -·-t" ~ .l ---·--"'i \' ~---1 _t ~ f, ···1,' _ , ' ,, ,. - , ~ ) ·- , r - i 
.,_ ·""'t ·• ~'· ... f · 51< PRoTEcf iri .rCAcE Ex1s1iNG ul'1i:fry'iJ1NEi."iiECD · ..... ., ... ,--.. ., .•. · · · ... , .. ,. · , ... --N-'-oTE__,: __ ....__--'------'---------'-----....... 

. • j . VERIFY ~XISllNG INVERT ELEV. FOR .GAS l lNES PRIOR CONTRACTOR SHALL PROTECT IN PLACE ALL UTILITIES . 
' TO CONSTRUCTION,, RELOCATE GAS LINES !IF REQUIRED. CROSSING OR PARALLELING PROPOSED STORM DRAIN I \ 

I 
' !-, 
I 

~., -- ~-,J ,e, "-~ -.. ,,;, ,•~,, 

INDEX DELTA 

45'00'00" 

STORM DRAIN CURVE DATA 

RADIUS TANGENT LENGTH 8.C. STA E.C. STA 

18.64' 35.34' 1+12.96 1+48.31 

P.I. 

N=2255081.7229 

; . .• i PROVIDE; 12~ MIN. CLEARANCE BETWEEN ~IPE& ! LINE UNLESS OTHERWISE NOTED. i 
••""d-~-.•~~~•••= .-~ .,_,.,,.; •. -,__..'-':..,,..,,,,J,,,.,,._,=~•~c-•-~n ·.,;.~=->~'.••S.- ";.)_,,,_,, •. .,'.:.,_~,.w•c~,~-;,.,c,•,,.•c-;.~~~/, .. "=<>o-<-,._".,.,_,,~,,._....,.,.,.=,,..,..,,,J ,.,= •--~•-•~-==•~~ ••---~ "~•t = ---~=~,,~•~~ •--~=•~•~----=--'-"•'·,J,.,,,,..,, ;_ -="=•C~•-• ·.,,_,,._",,.,.'"""'v-'-----------------------'-••,,.,,= •>>•''-J 

E=6257518.7461 

" 
~;'(.~ ~ 

" ,:_,' :·'.6 ;:-

0 10 

1510 

1500 

1490 

1480 

EXIST. NORTH EXIST. SOUTH 
R/W 69' MARKHAM STREET R/W -·· - - - · 

47' 22' 
I 

I C L I 
I I 

I 16' 16' 4' 18~ --· -·-I " PROPOSED .. - - - -- ·--- -· -- - - ---- - . - 12'-- ---· ----- --- · 15' . - . -1 
I 

-

. 

!GRADE 10'± 
I 

I 
.. "---... 

! 

CONC. CURB 
·····EXISTINX 

() 

AND 
~ 

' 
..... ~ 

"" 
. I ) GUTTER 

GRADE (( )) 
0 "" w "" "' p w w 

--' .....J 
,-. .....J 

"" (.) ~ I±' ,-. >- >-(.) 
I z x w (L -:..- X 

- --- -- - - - -- -----w ---- ~ 0:,-- . ·- .. i • ----- -- . .. w -1··--0 <.C- -------.---
"" ! 0::: 

~ ,-. <D 

~ "' 
X ::::, : w "- ' N 00 

-st- -st-
~ 

SECTION AT STA 61+00 
10 0 10 

SCALE: 1 "=1 O' 

STORM DRAIN CONS I RUCTION NOTES 
0- CONSTRUCT 18" R.C.P. CLASS IV PER PROFILE 

@- CONSTRUCT 42" R.C.P. D-LOAD PER PROFILE 

........ 

©- CONSTRUCT CURB INLET CATCH BASIN PER COUNTY OF RIVERSIDE STD 
DRAWING NO. 300, ("w" PER PLAN). 

@- CONSTRUCT CONCRETE BULKHEAD PER R.C.F.C.W.C.D. DRAWING NO. M816 

@- CONSTRUCT MANHOLE NO. 2 PER R.C.F.C. W.C.D. DRAWING NO. MH252 

C\---- CONSTRUCT SPECIAL CONNECTION TO CATCH BASIN PER R.C.F.C.W.C.D. 
\f::;J DRAWING NO. CB109 

@- CONSTRUCT 6'x6'-6" THICK CONCRETE PAD AROUND MANHOLE WITH 
#4 BARS @ 18" 0.C. EACH WAY 

@)- SAWCUT EXISTING A.C. PAVEMENT AND REPAIR TRENCH SURFACE PER 
Cl TY OF PERRIS, DETAILS ON SHEET 14 

@- SAWCUT EXISTING A.C. PAVEMENT ANO CONSTRUCT PIPE TRENCH 
(WHERE IT OCCURS) PER CITY OF PERRIS Cl TY STANDARD UllUTY 
TRENCH SURFACE REPAIR (PIPES TO BE MAINTAINED BY CITY OF 

®- CONSTRUCT CONCRETE ENCASEMENT PER R.C.F.C.W.C.D. DRAWING NO. 
M808 LENGTH OF ENCASEMENT "L" PER PLAN 

RECORD 
DRAWINGS 

20 40 60 

ADD ROVEC· r~ 
DATE: 2-p5'J.QZo 

1510 

1500 

1490 

1480 

Know what's below. 
Call before you dig. 

90'06'14" 

45.00' 

45.00' 45.08' 70.77' 62+12.88 62+83.65 N=2255060.1l12 
I 

' 
,--1 E=6257323.0753 
SCALE: 1 "= 20' 

I 
® z/ir,/zo1e. 

PM 36678 

CITY OF PERRIS FILE NO. PB-1237 
BENCH MARK 
COUNTY OF RIVER,,SIDE 
BENCHMARK NO. M-31" 
COUNTY OF R/'£!?510£ Bf:NCHMARK - 3 1/4• AL/JAIINUM 
OSK MARKED Al-31. LOCATED FLUSH AT THE SOUTH 
fff:Sr CORNER OF BRIDGE ON lDP OF SIDEWALK NEAR 
FACc IF CURB LOCArFD AT THE CROSSING OF PERRIS 
Bl.~- AND RIV. CO. fl.000 CONTROL CHANNEL (ffl1f/lS 
LATERAL •A'. <l3f7. ltCST OF CCNTERLJNE OF PERRIS Bl.~
ANO 4.5 FT. EAST OF CONCRETE SR/OGE BARRIER. (EJ)r;E 
OF Bf?/DGE) 
ElEVATNW • 141'#.67'' 

APPROVED BY: 

·,, Thienes Engineering, Inc. 
, CIVIL ENGINEER/NG •LANO SIJRVEYING 

14349 FIRESTONE BOI.ILEVARO 
LA MIRADA, CAUFORNIA 90638 

- FAX(114)521-417J 

Date: / Z,S', If 
HAIDOOK AGHAIAN RCE NO. 432!t3 

DESIGNED BY: 

EDT CITY OF PERRIS 
DRA\\N BY: 

EDT 
DATE DRA\\N: 

~ CITY ENGINEER DATE 
REF, 

REVISIONS 

DESCRIPTION 

ENGINEER RCFC/ RIVERSIDE COUNTY FLOOD CONTROL 
AND 

WATER CONSERVATION DISTRICT 
' RECOMMENDED FOR APPROVAL BY: i APPROVED BY: 

----------1~ l-----+--------1 ,J.f.,~-l,.___cll_.t..:fi.a.~r2:4i "=~~ L DK u 
t----- - >------+ --+----< DATE:-.3}/~;1/e 

APPR. DA TE APPR. DA TE 
DATE: 3-ZZ -ZotE:, 

PERRIS VALLEY MOP 
LATERAL 8-5 

STAGE 2 
PLAN AND PROFILE 

STA 60+00 TO STA 63+50 

PROJECT NO. 

4--0--00461 
DRAWING NO. 

4--1121 
SHEET NO. 

1 1 OF 14 
PLOT )/>.TE• 1/23/2C18 4:51 PM SAVED DATL1 /3/20'8 2,46 Plsl 
0: \3400-3499\3475 \34/cJc\-'UB I.IC STORM DRAIN\34 75c-SO _ SH T11.dwg 
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REVISED HGL

PROP. LATERAL
B5-10

64+00 65+00 

i 

f 
.,.:i_,.,.~ -·-" 

' I 

. EXIST.R/w·· 

--- --€4 - - --- -- -- -64±50 - - -

---

-
22' WIDE R.C.F.C.&W.C.D, 
STORM DRAIN EASEMENT PER 
SEPARATE INSTRUMENT 

Know what's below. 
Call before you dig. 

BENCH MARK 
COUNTY OF RIVER,,SIDE 
BENCHMARK NO. M-31" 
COONTY OF RIVERSIDE BENCHMARK -, J 1/4' ALUMIN/JM 
0/$1( MAl1J(B) M-31. LOCATED FWSH AT THE SO/J7H 
HF:ST CORN£FI OF BflllJIJ£ ON roP OF S/D£WALK NEAR 
FACC IF Clll1fl LOCATED AT 11/E CROSSING OF POIRIS 
Bl IO. AND RIV. ca n.ooo CONTROi. CHANNB. {PERRIS 
LA IERAL "A: 4JFT. HF:ST OF C'CNTUrLINE OF PERRIS Bl~ 
AND 4.5 FT. EAST OF CONCRETI: BRIDGE SA/1R/£l?. {£OGE 
OF IJRJDG£) 
El.IVA 1/0N = 1f74.614' IO '.li9 19116 All,/.) 

0 10 20 40 

I I 1--, 
SCALE: 1''=20' 

APPROVED BY: 

<IJThlenes Engineering, Inc. 
l!f/!1_-f" CIVIL ENGINEERING •LAND SUR. VEY/NG . Bi!/ ": 14349 FIRESTONE B0/JlEVARD 

1/!JJJ · LA MIRADA, CALIFORNIA 90638 
lflJ!I . PH.(~4)521-. 1 FAX(714}521-417J 

~ - _ _ Ocie: I/Z>//3 
AAIOOOK AGHAIAN RCE NO. 43293 

60 

I 

.$ ~ ..,. ,,. 
:r: :z; 

R.C.E. NO. 43293 
fxp. J-31-18 

C/V\\. 

N18'27'34"E '.3}31' 
S=0.011§ 

:r 

DESIGNED BY: 

EDT 
DRAWN BY: 

EDT 
DATE DRAWN: 

66+00 l • . .. ·i 

1510 

EXIST. EAST 
PATTERSON AVE. 

R1W 39' 
- . . - - - ---·. ' I 

... 

I 
CONC. CURB C1L I 
AND GUTTER I 

C, L 

1510 

...... I 1500 11' ' ' 11' I PROPOSED I I I 
1500 

GRADE I 
I 

I T EXISTING 

"' :, GRADE I 
1490 - . . -·---- --- - --- -- ~~s» - - --- --- .. - ------- - ----- -- -- - -

I 
1490 

• n 
' ,-·'-"' '"'"~ 

i ' 
11490 i 

- ,aa•• •••. ~ ,; » . •--,s,~ •,-,,~ 

EXIS. R W 

NOTE: 
CONTRACTOR SHALL PROTECT IN PLACE ALL UTILITIES 
CROSSING OR PARALLELING PROPOSED STORM DRAIN 
LINE UNLESS OTHERWISE NOTED. 

7 · 

N44'31 '50"W 5.46' ; 
S=0.0548 ~,....__.,, 

i., :_, 'SC 

Cl z 

' ,'_,_. ' / 

< 0:'. 
0:, I=! 
0:'. I
:::, ::::, 

f 1 

,.:.-

,- .·· . 7- .-- --, - - --- - - --- - - - c,--
' · \ SEE 'PROFILE Ot,I SHEET 14 .,'/:' ?etc,,,:'£ Ju.- . ..---- - - 22' WIDE CITY 'OF PERRIS 

. cSTA-6-5+1-9.8½-- - ~LA- T. "85-'§" - - -,c-,,-:,5• ,'Ge c. ,y::. ~:. u-.+---\ STORM DRAIN EASEMENT PER 
:c/L M.H. NOA :No~s·1o·E 150:24' 9 32 •. cri 34 SEPARATE INSTRUMEl'JT 

S=0.0118 

1480 

RECORD 
DRAWIN 

I 
22' 28' ! 

' 
> 

0. ~ . , . . . . .. . ... . .. ... , .. ......... , ..... , .. 

u ,,., 1480 
a,: 0 

~ 
OCl 

~ 
~ 

• 

SECTION AT ST A 64+50 

5' 

<D 

SIDE 
OPENING 

NORTH 

36" R.C.P. 

10 

I 
0 10 

I I 
SCALE: 1"=10' 

36" R.C.P. / 
W=10' 

CURB INLET 
CATCH BASIN 

'-------------...JI 
: 108"W x 10"H i 

/ 

/ 

/ 
/ 

/ 

A i 
I I ~

9
,""1:±:::=- I I 

I f-----~--_____, I 
PROPOSED 
CONCRETE 
CHANNEL TO 
MATCH EXISTING 

I I EXIST. GUTTER I I 

EXIST. R/W •~) I 1t------' 

DETAIL 1 
SCALE: 1"=5' 

REMOVE EXIST. METAL PLATE 
AND CONCRETE CHANNEL u z 

0 
6.0' 12"± 18" u 0:'. 

f------------+-~+--.~~~I=! 
LAP v, ,

108"W x 10"H 1 . 

SIDE OPENING 
ir=-7l 

[r---i] 

- ::::, GS (.') 

8"± 

-· .\ EMBED REBARS TO EXIST. 
S! :i CONC. CHANNEL AND 

PROVIDE EPOXY GROUT 

.•. I #4 @ 12" 
O.C. B.W. 

REBARS PER COUNTY 
OF RIVERSIDE CURB 
INLET CATCH BASIN 
sm. NO. 300 

SECTION "A-A" 
STORM DRAIN CURVE DATA 

RADIUS TANGENT LENGTH B.C. STA E.C. STA p. I. 
f-~--~-~----.------,---,,-----,------=-,--,--=-c-----=----.---------------1 APPRC VED:>-~P 

IN=D~EX-+-_D_E_LT_A--+--+---+----+--- -+------+------~----------, DATE:---=-,~--+-"'~~- -----@ 29'06'59" E=6257325.1666 45.00' 11.69' 22.87' 64+82.14 65+05.01 N==2255315.3601 

45.00' 6.28' 12.47' 65+05.01 65+17.48 N== 2255331.1254 <§ 15·53'01" E=6257316.5543 

45.00' 7.12' 14.13' 1+08.09 1+22.22 N=2255339.2241 

45.00' 18.64' 35.34' 2+ 72.46 3+07.80 N=2255515.2243 

§ 17'59'24" E=6257325.3621 
-='--+--~----- -- +-------<- ---+--- --+------+------+--------+-----------< 

§ 45·00'00· E=6257326.8041 

CITY OF PERRIS 
REVISIONS 

, MODIFY CATCH BASIN CONST #25 @ STA 66+03 

ENGINEER RCFC/ RIVERSIDE COUNTY FLOOD CONTROL 

HIA 7 / 2/18 z ,/.( ;,, AND 
WATER CONSERVATION DISTRICT 

- - ----

RECOMMENDED FOR APPROVAL BY: APPROVED BY: 

,~ df.('hl«/t.t,u 

REF. DESCRIPTION 
DA TE0 /;5/('( DATE: 3 • t Z -t(}/1!;, 

APPR. DATE APPR. DATE; L / 

MODIFIED COUNTY OF RIVERSIDE CURB 
INLET CATCH BASIN STD. NO. 300 

MODIRED CATCH BASIN DETAILS 
N. T.S. PM 36678 

CITY OF PERRIS FILE NO. PB-1237 

PERRIS VALLEY MDP 
PROJECT NO. 

4-0-00461 
LAlERAL 8-5 

STAGE 2 DRAWING NO • 
~ 4-1121 

PLAN AND PROFILE 
SHEET NO. 

ST A 63+50 TO ST A 65+99.45 12 OF 14 
PLOT DATE: 1/23/2018 4:56 PM SAVED DATEj/2/2018 4:23 PM 
0: \3400-3499\3475\3475c\PUBLIC STORM DRAIN\3475c-SD_SHT12.dwg 
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1480 

1470 

1460 •. 

1480 

1470 •. 

1460 

1480 

1470 

HORIZ. - 1" = 5' 
VERT. - 1" = 5' 

PROPOSED 5'W x 4'H 
PRE-CAST R.C.B .• 

148Q 

1468.00 - )470 . ;!NV. . ... o .. 
I[} 

_.,_ <"'"':' ,-, , __ 

,, ... ,,, 
1471.18 

. 
1473.02 

0 
I[} 

c-,.i 
ow 
+"-
-Cl.. 

··--·~-cs· ,._ z 
cnw 

. w 
NIL c,_ 
4- IL 
,- % 

~ <.!> 
17- LL.I 
<ll£D 

1472.51 

, J ll ; 

6.36 -24 R.C.P .. CL. IV 
HYDRAULIC DATA 

01 ob H.i:O CFS. . 
V100= 3.2 FPS. 

AL "Bs-· 1" LATER· 

SECTION AU STA 25-1-02.46 
; SEE PLAN Vl):W . ON SHEET 2 

1472.56 
'-·~- ... 

~ I\ 

HYDRAULIC OATA '+ " 

1400 

1460 

0100=0.6 CFS. 
V1QO-: Q.6 FPS,. 

f-' 
2 

: LATERAL "B5-3 11 

·· · ·· --·s""'c·r··1··0· ··N· · ··A· ·T· ··sr·-A ... · •3·s• •+·· ·52 .. ·.·.·s·2· · · ,-, ••• ,", ·,-<>•,~ ,-_,,-,,,,,,•., •. -~ "", ,,,.·v. .. •. t. . . . . . . .- . : . . . . . 

SEE PLAN VIEW ON SHEET 4 ' 

l . . 

1469.70 

· NEW LOCil. TION / 
OF TELEPHONE 

' 

0 
I[} 
·w 

NIL .a ........ -, 
+"-

1472.64 

MARkHAM I STREET 
~·.~ T cYL 

.·J 
,EXIST. R/W '. I 

<·PROP, R/W ;.:. I 
'° 0 1 ..... ±z ... 
r-- . 
n:,: 
<(-~ 
1-
(/) 

• , . ·ExisTING SURFACE @ 

C/L STORM D~AIN I 

I 
I , . I 

I 
I 

2 

. -· 1477.61 TC , 
tll75. Qzl K : 

PROPOSED SURFACE @; 
/ c/LsibR1.1·0RAili'"· · 

: : I 

.. - ·- · --- - , · f.i:5?..:.;1r ifc:i:,:-ci.7v s::coJioso · - · · - · · - · ·- · · - · · -· ·' · -· · - · · 

(0 
co 

.. \) " ...... . 
d~ -e; 
'::':l 
c:..:, I 

>+-i 
0: w· 
0:: IC:: 

. ,i~ 
h- !_< .....,: 
2~ 2 

IL 

~ ~. 
00 ....J'>....,.. w .LL... ,;p_ 
~ er: 
¼i=xW ....,..w> 
~ 

* 

HYDRAULIC DATA 
Q100 . 2.3 CFS. 
V100= 1.3 FPS . 

LATERAL "B5-4" 
SECTION AT STA 37-t-58.5f 

. SEE PLAN VIEW ON SHEET 5 

0 
L!} 

CD ,..., 
+ 

< . 1-
U) 

\ . 
11473.19 

* PROTECT. IN PLACE··EXISTINGUTIUTY•LINESFFf~hD· 
VERIFY' EXISTING IN\lERI ElEV. FOR GAS LINES' PRIOR 
IO CONSTRUCTION, ~ELOCATE GAS LINES IF R~QUIRED. 
PROVIQE 12" MIN. CLEARANCE BETWEEN PIPES, 

6.04'-18" R.C.P. 
CL IV S=0,0877 

1470.82 

1472,66 

1480 

\1472.69 
,,, • "" • O• 0 • C 

1460 

0 
I[} 

oi <¼ 
"Cl').·' ' .. 

+a oz 

STREE~ Cj/L 

1480 

1470 

I 
EXIST. LOT :LINE I 

-_ 191 

*@5 I . ,._ I 
i:i:l t::o 

WEST R/W. 

1-- -~ I °" . x wi::; w~;, I 1475.83 TC 

I 
I 

DROP INLET 

; IL 

~~ 

'HYDRAULIC DATA ~·~ 
·;N 0) 

Q100= 10.5 CFS. ,..._ ~ 
V100= 5.9 FPS. c'.] .::::-

• 

~ 
U) 

. . . .. . LATERAL "B5= 2•• 
SECTION AT $TA 30+ 10.24 

SEE PLAN VIEW ON SHEET 3 . I 
EXIST. R/W • I 

,. ·•"< " ',, ,. •• 

S;,,0.1363 

1474.17 

• 0, ...., 

< . 1-
U) 

I 
STREET cyL 

' 

MARKHAM STREET 

EXISTING S\;JRFACE @ / 
-C/l-STORM DRAIN . ' 

0.4' CLR. 
CDF 1475.54 • 

0.5'_CLR, 
(/) CDF 
'iio 
IL 

Cl:: 0 
. ··~· 1-

w ..;
[/) co 

. ...: 
I- r-
:::, ..;-
L,_ -

<i cJ 
t::;;cri 

' 

1 100 H.G.L. 
··- .. -~ -·· 

1475.57 
. . . . . .. . I 
1475.62 1 

HYDRAULIC DA l:A 
0100,,, 5.3 CFS. · · ··· 
V100= 3.0 FPS .. 

LATERAL "85....;5" 
. .SECTION .. AlSIA 4:51±58,51 

SEE PLAN VIEW ON SHEBT 7 

I- EXIST. R/W • I 
0 

;:::: ·* I 

I 
I 
l 
I 
I 

----+ 
T 

1482.\46 TC . 

PROPPSED SURFACE@ 
. C/~ SIORM.DR/lllN -

··-··- -·-••--·•-••,:-··-·· 

"\'"• 

1475.66 

ULT. R'/W 

. ...., 
co 

~ 
+ 

<:r: I- '-• 
MARKHAM 

(0 ...J >-1 LC!~ L,_ 
PROPOSED SURFACE@ 

C/L $TORM DRAIN ; \ I 
en :::;; 

1480 __.. 

1474.18 

' -------·-----·------
1473.15 

1470 L!} ,_ 
5 
+ 
~ 

1460 RECORD ~ 
. DRAJW[NGS · 

A ~m -o v rn F-ff/t!21,k 
J A.I tt. : e,/25'J.CU: . 

0.5' CLR. 
COF 

, 
-~ ::::-:±:=:-::-:-:$;;::::::::=::=::-... c:...::_ 

14~:2~ c100_~.G.L. . _)47±:25 ___ ~ _ _ _ _ _ ·- ~ _ ·- c~OO_H.G.L. _. 1 

' f 56.37'-'18~ R.C.P. CL.. IV S=ll.003 

HYDRAULIC DATA 
QfOO ... 4.6. CFS. 
V100= 2.6 FPS . 

' " 0 ·5 5" LAiFERAI:: · o - ······ 
SECTION AT STA 42+21.93 

• 
· SEE ~LAN VIEW ON SHEET 6 

1474.32 
~ 
~ 

........ , ± ........ . 

NOTE: 

• I 
<( • 
~~ 
UlW 

CONTRACTOR SHALL PROTECT IN PLACE ALL UTILITIES 
CROSSING OR PARALLELING PROPOSED STORM DRAIN 
LINE UNLESS OTHERWISE NOTED. 

• 1480 

• 1470 

1460 

:1480 

1470 

'1480 

1470 

CONNECTOR PIPE PROFILES 
, ...... '-----------------;:::;-P;-;M-3:;-;::6678 

BENCH MARK 
COUNTY OF RIVERSIDE 
BENCHMARK NO. "M-31" 
COUNT'/' OF RIVERSI/Jf' B£NCH/JARK - J 1/4" ALIJMIN/JM 
DISI( MAIIK£D M-31. LOCATED FZJJSH AT Tl/£: S0/1711 
IICST CORNER OF 8R/DG£ ON TDP OF SID£WALK NEAR 
FACE' IF Cl/RB LOCATED AT Tl/£: CROSSING OF PEl?RIS 
SL',1). AND RIV. CO. Fl.000 CON71<0/. CHANNEl (PERRIS 
IA TEIIAL ':4 '. 4Jf7. IICST OF CF:NTml.lNE OF PCRRIS BL i,1). 
AND 4.5 FT. £AST OF CXJNCRt.?f: BR/t:JGE BARR/£H. {£1)(;£ 
OF BR1/JG£) 
B.£VA11QN - 141,(,614' 

APPROVED BY: 

,,. Thienes Engineering, Inc. 
. CIVIL E:NGINEIR!NG •LAND SURVEYING 

14349 AR£STON£ BOUL£VARO 
LA MIRADA, CALIFORNIA 906.:18 

- FAX(114)52!-411J 

Date: 

DESIGNED BY: 

EDT CITY OF PERRIS 
DRAWN BY: 

' EDT 

DATE DRAWN: 

---~- ~,A, 
------- --·------- -----

f' err!' ENGINEER DATE 
REF. 

REVISIONS ENGINEER RCFC/ 

ADD QUANTITY, ADD S.D. STUB-OUT PER PB-1294 PM 37343 HIA 9/04/18 8C 2- t,f to 

REVISE CB'S TC & v'rOR LAI BS-3 AND B's-4 

DESCRIPTION APPR. DATE APPR. DATE 

CITY OF PERRIS FILE NO. PB-1237 

PERRIS VALLEY MOP 
LATERAL B-5 

STAGE 2 

CONNECTOR PIPE PRORLES 

PROJECT NO. 

4-0-00461 
DRAWING NO. 

4-1121 
SHEET NO. 

13 OF 14 
PLOT D.ATE: 1/23/2018 4: 59 PM SAVED DATE:1/22/2018 1:43 PM 
O: \3400 3499\3475\3475c\PUBLIC s-ORM JRA'.N\3475c-SD_SHT13.dwg 
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0100= 0.5 CFS. 
V1 OD= 0.3 FPS. 

0 1500 

-U.A TERAL "B5-7"' i 
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SECTION AT STA 60+39.58: 1_ 

. SEE PLAN ~EW •ON SHEET 1l . ti :J 
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(/)0 

1496.57 
TC 

· PROP.OSEO-SURJ=:ACE @ ·· • 

-C/L STORM DRAIN CONCRETE 

* PR0TEGT IN PlACEEXISTI~ Uf!UTYUNES,·FIELD 
'¥ERIFY EXISTIMG INVERT ELEV. FOR GAS 'LINES PRIOR • 
TO C0NSTRUC'llON, RELOCA:f[ GAS LINES IF REQUIRED. 
RROVIDE 12" ~IN. CLEARANCE BETWEEN PIPES. 

' ' Q 

, f 

• 

1490 

·. LATERAL "S-5.,..:8" · .· 

SECTION AT STA 62+94.84 
. . 

SEE PLAN MEW ON SHElT 11 

. \. EXISTING SURFACE @ 

C/L ST0~M DRAIN 

__ 1?}._58~!B_:_~.C.P. CL IV 100 H.G.L.. 

'HYDRAULIC DA TA· 
Q1 ooai: 0. 9 CFS. 
V100= 9.5 FPS. · 

/ PAD 

~ ... 1487.89 . -0 
+ 

Know what's below. CONNECTOR PIPE PROFILES 
Call before you dig. 

BENCH MARK 
COUNTY OF RIVERSIDE 
BENCHMARK NO. "M-31" 
COUNTY OF RIVERSIDE 80/CH/i/ARK - J 1/4" ALUMINUM 
OISK MAIIKE:D M-31. LOCA T£D FLUSH AT THE S0/1711 
JIEST CORNER OF 8R/OC£ ON rop OF SID£WA1K NEAR 
FACE IF Cl/RB LOCA T£D AT THE CROSSING OF PERRIS 
81. 'AJ. AND RIV. ca FLOOD CON7ROJ. CHANNEL (P£tm!S 
LA lERAL "A~ 43FT. WEST OF CEN7ERIJN£ OF PERRIS 81. 'AJ. 
AND 4.5 FT. EAST OF CONCRETE BRIDGE BARRIER. (EDGE 
OF BRIDGE) 
SIYATltW • 147,6M' H'J :ZS 1/JS/6 ADJ.) 

APPROVED BY: 

'ff Thienes Engineering, Inc. 
• CIVIL £NG/NEERING •LANO SURV£Y/NG 

14349 ARESTONE BOULEVARD 
LA MIRADA, CALIFORNIA 90638 

FAX{714}S21-4173 

Date: 

DESIGNED BY: 

EDT CITY OF PERRIS 
DRAWN BY: 

EDT 
DATE DRAWN: 

I"' CITY ENGINEER DATE 

1500' 

1490 1 

1480 • 

1500. 

1490 • 

1480. 

- L 

RECORD 
DR1\W~NG 

. AP-P~-G-VE O:: · 

DAT::::~=--=-=----"~~---

1500 
""'·'"• • "" .-•.-,.,.~c., ·'""• -',••c_.,- '"""' ' 

LINE "B5 
/ PROPOSED 

42" ~.C.P. ' 

1490 

• 
HYDRAULIC DATA 
.Q100= 1.1 'CFS. 
• V100= 7.1 fPS. 

1488.48 1488.32 IX) 
N N 
N a, 2; ~ c-.l 0 
N ··o:i + -£'6 "---~--.CD '"•"· 
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z - + -< (.') 0 

~ 0 tii w + 
<( CD -(/) u.i r..i I- o::i <( (/) 
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"' "<'•,Y,,, ,,•v•, ~•• ,• 

MIN. 0.15' GRINO & 0\'ERLAY 
lQ LANE lit[ OR CEN1ERUNE. 

MIN. 0.15' GRIND & 011:RLAY TO UP 
Cf GIJITTR 00 l,INE UME (00 \O' EACH 
SIDE Of TRENCH If PERPENOICIJtl.~ 

VARIED 
lRENCil W1D1H 

;., 

I 
----

Il 
12" 

TO CENlERUt£) . 

EXISTING PA\'£MENT 

BASE MAlIRIAL AND 6" OF S1J8GRAOE 
OOAPACT£D TO 95% llELAll\£ DOOJY. 

""--ttACKf1U£D CCl.lPACT£D TO 90% REI.All\£ OtNS\TY 
MAXIMUM UFT lHICKNESS IS 8 INCHES 
MAX.MUM llfT lH!CKNESS MN PONDING OR 
JETTING IS 4 FEET. 

BACKFILLED COMPACTED TO 90% 
RELA 11\IE DENS\ TY. 

l. SlRUClURAl ZOOE IlI 6 IL INlfRMED\A TE ZONE 

Ill. PIPE & UTILITY ZONE 

NOll'S: 

-BEDDING & UTIUTY BACKFILL 
PER UTILITY COMPANY OR 
MANUf ACTURERS SPECIFlCA 110N. 

1. STREET STRUCTURAL SECTION TO BE AS FOLLOl'IS: 
A.C. SURFACING = MATCH EXISTING THICKNESS + ONE INCH. 
BASE = MATCH EXISTING THICKNESS (MUST USE CLASS U BASE) 
IN NO CASE SH/\LL lHE SlRUCTURAL SECllON SHALL BE LESS THAN 
3' OVER 6" CLASS 11 BASE. CITY MAY /ILSO SPEaFY S1RUC1URAL 
SECTION FOR ROADWAY IN CERTAIN S11UA 1lONS. 

2. \'lllEN A FIRM FOUNDATION IS NOT ENCOUN1EREO DUE TO SOFT, 
SPONGY OR OTHER UNSUITABLE MATERIAL, SUCH MAU:RIAL SllAll 
BE REMO\rc.D TO 1\1£ LIMITS OIRECTED BY 11-iE INSPECTOR, AND lliE 
RESULTING EXCAVATION BACKFILLED 'MlH CLASS II BASE. 

3. CONTRACTOR TO PROVIDE INSPECTOR COPY OF COMPACTION REPORTS 
PRIOR TO PAVING. 

CITY OF PERRIS 

NOTE: 
CONTRACTOR SHALL PROTECT IN PLACE ALL UTILITIES 
CROSSING OR PARALLELING PROPOSED STORM DRAIN 
LINE UNLESS OTHERWISE NOTED. 

NOTE: 
FOR R.C.F.C.D & W.C.D. PIPES AND REINFORCED 
CONCRETE BOX CULVERT TRENCH, SEE GENERAL 
NOTES NO. 14 FOR PIPE BEDDING. 

1497.54 
TC 

36" R.C.P. 
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12"CLR If 
1493.85 

2.31' 

REBARS PER C0UN 
OF RIVERSIDE CURB 
INLET CATCH BASIN 
STD. NO. 300 

3' 

T 

SECTION "8-8" 

CITY STANDARD 
UTILITY TRENCH SURFACE REPAIR 

SCALE: NONE MODIFIED COUNlY OF RIVERSIDE CURB 
INLET CATCH BASIN STD. NO. 300 

MODIFIED CATCH BASIN DETAILS APPROVED BY: sm. NO. 
CllY ENQNEER: DATE: 1- lz "? N/ A N.T.S. 

UTILITY TRENCH DETAILS 
N.T.S. m z/a/eotB CITY OF PERRIS FILE NO. PB-1237 

REVISIONS ENGINEER i RCFC/ PROJECT NO. 
11---, -+--M □-DIF-Y -cA-TCH_ B_As-1N -co-Ns-1 -,2s_ @_s_TA-. 6-6+-□3---+--H-IA~, - 7 /?/!~-- T~tz&-... ~!2-~~y-/;~u-, PERRIS VALLEY MDP 

LATERAL 8-5 
4-0-00461 

STAGE 2 DRAWING NO. 

4-1121 

REF. DESCRIPTION ! APPR. DA TE APPR. DA TE 

CONNECTOR PIPE PRORLES SHEET NO. 

14 OF 14 
PLOT D.IITE: 1/23/2018 5:02 PM SAVED DATEJ/2/2018 4:32 PM 
0: \3400-3499\3475\3475c\PUBLIC STORM DRAIN\3475c-SD SHT14.dwg 



CONTROL HGL =
1474.82-2.45=1472.37
FOR 107 CFS

1490 

14 

480 

1475 

1470 

1 65 

1480 

NO"JE: CONTRACTOR SHAl.l PROTECT IN PLACE AU. 
UTIUTIES CROSSING OR PARAU.B..ING THE 
STORM DRAIN UNLESS OTHERWISE NOTED. 

PROP. SURFACE 

HYDRAULIC DATA 
ULT. 0tto = 92 Cf'S 

V..., m 5.7 CFS 
INT. ~ 107 CFS 

V1ao ~ 5.6 CFS 

5 

1474 - 2,..4!, .. l47l . t;~ 

PROP. 12• WATER 

153.0' 4'W X 5'H PR£CAST RCS 64.8' LF 54-• RGP 12000 
IKfERIM CULVERT 

AINED BY R.C.F.C. & W.C,O. MAINTAINED BY CllY OF PERRIS 

/ 

/ 

PROP. CURB AND GlJTTEfl 
SEE STREET IMPROVEMENT 

PlANS 

PROFILE J-SEE INLET 

-- -==ON 

0'31' 

✓- :\, __ _ 

N0'31"12"E 

===_=====~='~"'-~n:.e"-==="""- --.-~ ~~--~-==:::.=,: 
,-,--,4-l~e;;;;;;;a;;;;;;,iiff/llF,ll;=-,~---~-i.~_.--€-Wi_~_'BSTE,_R_A~► l!,/lr------,,.--

\ 
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\ 
EXIST. POL£ 

PROTECT IN PLACE 

I 
t 
I 
I 

-l!liiiiiiE--~- ~c::::s--'" 

0 20' , 

+ 

HORIZ. 1•- 20• 
VERT. 1• .. 5• 

(i)i CURVE QA~ 
A a 272029 
R = 45.00' 
T = 10.95' 
L - 21.47' 

BC = 23+98.96 
EC - 2H20.4J 

1 0 

1475 

1470 

1465 

1 60 

1455 

R/W t WEBSTER AVE. R/W 

h VARIES 47.0'-55.0' 36.0' I 
O 25' I 

V~IES ,: • t:'t. ,STORM DRAIN : LEX. GROUND 1' 

22.0-30½_~ I _ - - -- m:1 -----~1::-
~4'W X S'H 

PRECAST RCB 

SECTION AT STA 22+50 
TYPICAL FROM STA 20+94.62 TO STA 23+00.00 

10' 

i 

TOP 

FLOWUNE 
E 

Pl = N 2256268.80 
E 6259950.24 

@i CURVE ~T~ 
GA = 2719 48 

R = 45.00' 
T = 10.9'4' 
L = 21.46' 

BC - 24+20.43 
EC ~ 24+41 .90 

LATERAL B-5 INLET DETAIL 
SCALE: 1 "=5' 

SEE SI-IEET 5 FOR SECTION DETAILS 

Pl a N 2256249.27 
E 6259960. 11 

CONSTRUCTION NOTES: 

CONSTRUCT PRECAST RCB PER SPPWC SID. DWG. 390-1 (FOR S1-W.LOW COVER FROM O' TO 2') 

CONSlRUCT lRANSITION SljlUCllJRE HO. 1 PER R.C.F.C. & W.C.O. SID. DWG. TS301 . REINFORCEMENT ANO CONCRETE 
THICKNESS SHAU. BE THAT OF A 6'Wlc5'H RC8 PER CAI.Tfl>NS STD 060 

CONSTRUCT MANHOLf NO. J PER R.C.F.C. It W.C.D. STD. DWG. NO. MH253 

CONSTRUCT CABLE ~UNG PER CAI.TRANS STD. DWG. NO. B11-47 

CONSTRUCT 54• Ra' D- LOAO PER Pl.AH 

CONSTRUCT lRASH RACK (INCLINED) PER SPPWC SID 360--2 

CONSJRUCr PIPE CULVERT HFADWAI.L ANO WAAPfD WINGLWAI.LS PER CAL"!AANS STD. DWG. NO. 0868 AND DEfAllS 
HEREON. 
INSTALL GRAVEL 8'G BERM PER EROSION CONTROL DETAIL CASW. SE- 7 NfD CAI.TRANS STANDARD SPECIFICATIONS 
2015. SEE DETAIL ON SHEET 6 

lil 
I 

0 

I 

! 

i 
L----------------------~--------~-----------...--.------------...--..----.------------.,..,,,,.,.,,..,,.,.,....,.,...=-----,.._----...;P.;..M...;3.;..6...;72;;;.6;..._ ________ /J._~----1~ 

PROJECT NO. 'j' A L I l R T A. - -- BENCH w.RK: SIONS 

\\'EBB 3"' MGCMY Sf'Ef, 

_.,..._ 
I'll. (9151) --1010 

A S I O C I A T f t ft,lt (IOI) 718-12!11 

~SA 

arr OF PERIIS 
N'l'IIM!lrtf: 

STATION 15 AllOOT +-1/2 M!lfS W OF lAl<EVIEW, ABOUT ONE 1------1----------------+---+---l 

Ml£ W OF lltE PASS TIIROUGH 111£ BEIW,SCONJ 1,1()\JNfAJNS, t=:j==============t:=t==hcciiiiiiieiimi"~W~A~lffi~C~ON~ AllOOT 200 FEEi SW Oe ll<E INfOISECTl(JH OF BRADELY 11(111) RECOllll~ENDE~ROVAL 
;/ID WAUIIIT A'IENIJE, 70 FcET S or CENTER LJ!tE OF 
WAI.Nl/1 AVENUE, II A LARGE 80ULDER, Nil MARKED WITH A 1------1-- ------- - - - ----+-- --+-- -l 
1IL MARK IS A MEIROPOUIAN WATER CKSmlCT OF SOUIKERN 1------1------------- ---+---+-- -l 
CA ST~DNlll tl!Sl< sr-.iPED -IQ Y 1931 , 

El!L~- • i-.JIS (,..Vil 88) ,..Vll88 - :ue • -1-REF---!. ,,..._,..- =, ... - --- - -------1-,.-.,,,.-. +--.,.~,..-i om• :rltr/nr 'f: 

Im BY: 

~ c.:::,,___:::r/,'--'--, 4/tif/J, 
OAtt, ~ll..s;/4..lL....._ 

PERRIS VALLEY MDP -4- 0-00461 ~ 
LAJERAL 8-5 1-----------i f 

DRAWING NO, ,. 

STAGE 1 4- 1109 & 
PLAN ANO PROFILE 1-!oli- EIT_ N_O_--~ 

STA.22+40.00 TO STA. 23+95.54 6 Of" 11 

. - ·---·-·- -·------------~------~------


