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I. PURPOSE AND SCOPE
The purpose of this drainage analysis is to determine the 100-year peak flow rates emanating
from the drainage area associated with the KTM Project in Riverside County, California. The
study will compare the existing and proposed hydrologic conditions and determine the
required on-site drainage infrastructure necessary to protect the proposed grading and site
improvements from the 100-year storm event. The scope of the study includes the following:

1. Determination of points of flow concentration and drainage areas.

2. Determination of the 100-year peak storm runoff based upon the existing and proposed
conditions utilizing the Civil Design Engineering Software Program Package for
Riverside County, Rational Method.

3. Preparation of hydrology map.

4. Preparation of the hydrology report.

II. PROJECT DESCRIPTION
The proposed KTM project is located northeast of Hunter Road and Winchester Highway in
Riverside County, California. The site is bounded on the east by Sky Canyon Drive, the south
by Borel Road, the west by Winchester Road, and the north by Sparkman Way. The proposed
project area is approximately 26-acres and will include a commercial development and
perimeter street widening improvements will be made along Sky Canyon Drive. A right-turn
lane will also be added to Winchester Road to provide site access.

III. DRAINAGE AREA OVERVIEW
Existing Condition
The project site is currently an undeveloped lot surrounded by undeveloped land along the
north and south, tract housing along the west, and French Valley Airport along the east. The
site is covered by bare soil and annual grass. Topographically, site elevations range from
1345 feet to 1304 feet above Mean Sea Level (MSL). The project has two drainage areas that
discharge into two existing storm drain outlets located along Winchester Road. The northern
portion of the site drains southwest into an existing depression where a 36” RCP is located
approximately 900 feet south of Sparkman Way (see node 108 on Exhibit B). The southern
portion of the site drains to the southwest corner of the site into an existing depression where  
a 78” RCP outlet is located (see node 226 on Exhibit B).
The northern drainage area includes off-site flows from Winchester Road, the undeveloped
lot north of the project site, and a portion of French Valley Airport. The southern drainage
area includes off-site flows from Winchester Road, the undeveloped lot south of the site, and
four existing culverts that discharge along the east project boundary. A 66”, 36”, and 24”
CMP discharge flows collected from the French Valley Airport into the existing natural
channel located in the center of the site, and an 18” CMP discharges flows collected from a 
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portion of the undeveloped lot south of the project site (see nodes 202, 206, 212, and 221 on 
Exhibit B, respectively).      

Only the western portion of the French Valley Airport runoff will be discharged onto the 
KTM project site. According to the “French Valley Airport East Side Storm Drain & Grading 
Plan,” runoff generated within the eastern portion of the airport will bypass the project site. 
Easterly airport flows will drain in a southerly direction before discharging into the existing 
creek southeast of the airport.  The referenced grading plan shows that the airport drainage 
facilities are only sized for the 10-year storm event. However, in the case of a 100-year storm 
event, the easterly airport flows will continue to drain southerly to an existing basin with an 
overflow condition that also drains to the existing creek and bypasses the KTM project site. 
See Appendix H for French Valley Airport easterly drainage exhibit and as-builts. 

Proposed Condition 
The proposed site will include paved parking and commercial buildings, which will add 
approximately 11-acres of impervious surface to on-site drainage areas. The site will be 
graded to direct runoff in a southwesterly direction, and storm drain inlets will be constructed 
at low points to convey on-site flows into the proposed water quality basin in the southwest 
corner of the site.  A riser outlet will discharge overflows into the existing 78” RCP storm 
drain. No improvements will be made within the northern portion of the site, so the existing 
drainage conditions will remain.  

All off-site flows will be collected via the proposed storm drain infrastructure and will bypass 
the project site. Off-site flows collected from the existing 36” and 24” CMP culverts along 
Sky Canyon Dr. will discharge into a proposed 48” RCP, which will discharge into the 
existing natural channel located in the center of the site. Off-site flows from the existing 66” 
CMP culvert along Sky Canyon Dr. will continue to discharge into the existing channel.  The 
above 36”, 24”, and 66” CMP culverts will be replaced with RCP to provide sufficient 
capacity. All off-site runoff conveyed by the existing channel will discharge into the 
proposed 66” RCP bypass storm drain, which will directly discharge into the existing 78” 
RCP storm drain located at the southwest corner of the site. All remaining off-site flows in 
the southern portion of the project will be collected via storm drain and will discharge directly 
into the existing 72” RCP storm drain and will not comingle with on-site flows.  

IV. HYDROLOGY

Methodology
The Riverside County Flood Control and Water Conservation District (RCFC&WCD)
Hydrology Manual was used to develop the hydrological parameters for the 100-year storm
event. The Rational Method was used to determine the peak-flow runoff for the proposed
condition. Computations were performed using the Civil Design Engineering Software,
RRCFC for Rational Method.
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Hydrology Parameters 
Hydrologic Soil Groups (HSG) were determined using the Natural Resources Conservation 
Service Web Soil Survey. The entire study area consists of HSG “B”, “C” and “D” (see 
Appendix C). Precipitation values for the proposed site were obtained using NOAA Atlas 14 
rainfall data, and an Antecedent Moisture Condition (AMC) 2 was used for the initial soil 
saturation. The proposed site land cover is classified as “Commercial Landscaping,” and the 
existing site land cover is classified as “Grass, Annual or Perennial” per Plate D-5.5 of RCFC 
&WCD Hydrology Manual. Impervious values of 0% and 90% were used respectively for 
“Natural or Agriculture” and “Commercial, Downtown Business or Industrial” land uses per 
plate D-5.6 of RCFC & WCD Hydrology Manual.   

 

V. STUDY FINDINGS 
Upon development, imperviousness will be added to the southern property of the project site. 
However, the increased runoff generated by the development will remain within the capacity 
of the existing downstream storm drain facilities. The existing 78” RCP at the intersection of 
Winchester Road and Hunter Road will accept a 100-year peak flow of 304.0 cfs under the 
developed condition. The existing capacity of the 78” RCP is approximately 346.9 cfs per 
storm drain as-builts provided in Appendix H.  

 
Hydrology Results Summary  

 

NODE  AREA (AC.) Q100 (CFS)  TC (MIN) 
105 13.7 30.9 15.5 
107 21.7 45.0 19.7 
108 28.5 57.6 22.2 
208 27.9 71.9 16.4 
215 90.0 207.7 24.0 
218 115.6 247.9 31.0 
222 7.7 20.5 11.0 
223 127.9 267.2 32.3 
226 140.4 286.6 33.1 

Table 5-1: Flow data summary for existing condition Rational Method.  
See Exhibit “B” for hydrology map.  
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NODE  AREA (AC.) Q100 (CFS)  TC (MIN) 

203 2.6 6.6 16.9 
204 60.0 138.9 23.6 
206 1.7 5.4 9.7 
208 12.9 32.4 14.1 
210 29.6 76.0 16.4 
211 29.6 76.0 16.6 
212 92.2 212.1 24.0 
213 110.6 241.6 28.6 
216 2.3 6.4 14.8 
217 112.9 246.0 29.3 
221 117.5 254.1 29.9 
223 13.1 35.4 12.0 
225 2.2 6.5 10.8 
227 2.2 6.5 12.4 
228 4.4 12.8 12.4 
230 6.2 18.6 10.6 
231 10.6 28.6 10.6 
232 10.6 28.6 11.0 
233 17.8 48.0 11.0 
234 148.4 304.0 30.1 

Table 5-2: Flow data summary for proposed condition Rational Method.  
See Exhibit “C” for hydrology map.  

 
VI.      EXISTING FACILITIES 

Storm Drain Line “A” 
 Line “A” is an existing underground 36-inch RCP storm drain line designed to intercept and 

convey the peak 100-year storm flows from drainage Area A. No improvements will be made 
in the northern portion of the site; therefore, existing drainage conditions will remain.   

Storm Drain Line “B1” 
  Line “B1” is an existing underground 24-inch CMP culvert designed to intercept and convey 

the peak 100-year storm flows from approximately 10.7-acres of off-site drainage area B. 
Under the existing condition, Line “B1” discharges directly into the existing natural channel 
within the center of the project site. However, under the proposed condition, Line “B1” will 
be replaced with RCP and discharge into the proposed Line “B6” to bypass on-site project 
flows. 

Storm Drain Line “B2” 
  Line “B2” is an existing underground 36-inch CMP culvert designed to intercept and convey 

the peak 100-year storm flows from approximately 16.7-acres of off-site drainage area B. 



DRAINAGE REPORT 
KTM DEVELOPMENT 

COUNTY OF RIVERSIDE, CALIFORNIA 

5 
CASC ENGINEERING AND CONSULTING 

Under the existing condition, Line “B2” discharges directly into the existing natural channel 
within the center of the project site. However, under the proposed condition, Line “B2” will 
be replaced with RCP and discharge into the proposed Line “B6” to bypass on-site project 
flows. 

Storm Drain Line “B3” 
Line “B3” is an existing underground 66-inch CMP culvert designed to intercept and convey 
the peak 100-year storm flows from approximately 57.4-acres of off-site drainage area B. 
Line “B3” discharges directly into the existing natural channel within the center of the project 
site.  

Storm Drain Line “B4” 
Line “B4” is an existing underground 24-inch RCP culvert designed to intercept and convey 
the peak 100-year storm flows generated within a 2.3-acre portion of Winchester Road.  Line 
“B4” discharges onto the project site; however, under the proposed condition, Line “B4” will 
be extended 80’ east and will discharge into proposed storm drain Line “B7” in order to 
bypass on-site project flows.  

Storm Drain Line “B5” 
Line “B5” is an existing underground 18-inch CMP culvert designed to intercept and convey 
the peak 100-year storm flows from approximately 2.1-acres of off-site drainage area B. Line 
“B5” discharges onto the project site; however, under the proposed condition, Line “B5” 
will discharge into proposed storm drain Line “B” in order to bypass on-site project flows.  

Storm Drain Line “B” 
Line “B” is an existing underground 78-inch RCP storm drain at the intersection 
of Winchester Road and Hunter Road that is designed to intercept and convey the peak 
100-year storm flows from the overall drainage Area B. All proposed off-site and on-site 
storm drains within drainage Area B will discharge into Line “B”.  

VII. PROPOSED FACILITIES

Storm Drain Line “B6”
Line “B” is a proposed underground 48-inch RCP storm drain line designed to intercept and
convey the peak 100-year storm flows from the existing 24” (Line “B1”) and 36” (Line “B2”)
culverts along Sky Canyon Drive.  Line “B” bypasses on-site project flows and discharges
directly into the existing natural channel within the center of the site.

Storm Drain Line “B7” 
Line “B7” is a proposed underground 60-inch RCP storm drain line designed to intercept and 
convey the off-site flows east of the project site and within Winchester Road. Line “B7” will 
bypass on-site flows and discharge directly into the existing 78” RCP storm drain at the 
southwest corner of the site.  
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Storm Drain Line “B8” 
  Line “B8” is an existing underground 18-inch CMP culvert designed to intercept and convey 

the peak 100-year storm flows from approximately 2.1-acres of the off-site drainage area 
south of the project site. Line “B8” discharges onto the project site; however, under the 
proposed condition, Line “B8” will discharge into proposed storm drain Line “B” in order to 
bypass on-site project flows. Line “B8” will also collect the remaining off-site flows south 
of the project site via a proposed drop inlet at the southwest corner of the project site.  

Storm Drain Line “B9” 
  Line “B9” is a proposed underground 30-inch RCP storm drain line designed to intercept and 

convey the peak 100-year storm flows generated by the proposed on-site improvements. Line 
“B9” discharges directly into Basin “A”.  

Storm Drain Line “B10” 
  Line “B10” is a proposed RCP storm drain line designed to discharge overflows collected 

within the proposed water quality Basin “A”. Line “B10” discharges directly into the existing 
78” RCP outlet (Line “B”). Line “B10” will be sized during final engineering per basin 
routing calculations.  

Basin “A” 
  Basin “A” is a proposed basin to be utilized for both water quality and hydromod 

requirements. The basin will also be used to convey on-site flows into the existing 78” RCP 
outlet located at the intersection of Winchester Road and Hunter Road. An outlet structure 
will be designed during final engineering to discharge 100-year flows into the existing 
drainage system.  

 
VIII.      EMERGENCY OVERFLOW AT SUMP LOCATIONS 

Node 233 Sump Location (Proposed Condition) 

An emergency overflow condition located at Node 233 within the proposed Basin “A” will 
result in excess flows overtopping the easterly right of way of Winchester Road. Excess 
runoff will flow into the proposed catch basin upstream of Borel Road within Winchester 
Road.  

 
IX.    CONCLUSION 

Upon development, on-site storm drain infrastructure will be required to convey on-site peak 
100-year flow rates and discharge them into the existing 78” RCP storm drain located at the 
intersection of Winchester Road and Hunter Road. All off-site flows will bypass the proposed 
development via the proposed storm drain infrastructure, and no on-site treatment will be 
required.  It is concluded that implementation of the proposed storm drain facilities will 
provide protection of the proposed development from the 100-year storm event without 
adversely impacting the existing downstream drainage conditions. 
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FIGURE 2: LOCAL VICINITY MAP  
 
 

 

 

 



 

FIGURE 3: LAND USE MAP 
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a100

   Riverside County Rational Hydrology Program

 CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2005 Version 7.1
  Rational Hydrology Study        Date: 08/28/18  File:A100.out
 ------------------------------------------------------------------------
 1420-0001 KTM
 OFFSITE - AREA A
 100-YEAR RATIONAL METHOD
 8/28/18
 ------------------------------------------------------------------------
  *********   Hydrology Study Control Information **********

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

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

 Program License Serial Number 6268

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

 Storm event (year) =  100.00 Antecedent Moisture Condition = 2

 Standard intensity-duration curves data (Plate D-4.1)
 For the [ Murrieta,Tmc,Rnch CaNorco ] area used.
 10 year storm 10 minute intensity =  2.360(In/Hr)
 10 year storm 60 minute intensity =  0.880(In/Hr)
 100 year storm 10 minute intensity =  3.480(In/Hr)
 100 year storm 60 minute intensity =  1.300(In/Hr)

 Storm event year = 100.0
 Calculated rainfall intensity data:
 1 hour intensity =  1.300(In/Hr)
 Slope of intensity duration curve = 0.5500

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      100.000 to Point/Station      101.000
 **** INITIAL AREA EVALUATION ****
 ______________________________________________________________________
 Initial area flow distance =   556.000(Ft.)
 Top (of initial area) elevation =  1360.000(Ft.)
 Bottom (of initial area) elevation =  1340.000(Ft.)
 Difference in elevation =    20.000(Ft.)
 Slope =    0.03597  s(percent)=       3.60
 TC = k(0.480)*[(length^3)/(elevation change)]^0.2
 Initial area time of concentration =   11.697 min.
 Rainfall intensity =      3.195(In/Hr) for a   100.0 year storm
 SINGLE FAMILY (1 Acre Lot)                  
 Runoff Coefficient = 0.722
 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 2)  =  56.00
 Pervious area fraction =  0.800; Impervious fraction =  0.200
 Initial subarea runoff =     10.384(CFS)
 Total initial stream area =        4.500(Ac.)
 Pervious area fraction = 0.800

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      101.000 to Point/Station      102.000
 **** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 Top of natural channel elevation =   1340.000(Ft.)
 End of natural channel elevation =   1332.500(Ft.)
 Length of natural channel  =   416.000(Ft.)
 Estimated mean flow rate at midpoint of channel =     19.383(CFS)

 Natural valley channel type used
 L.A. County flood control district formula for channel velocity:

Page 1



a100
  Velocity(ft/s) = (7 + 8(q(English Units)^.352)(slope^0.5)
 Velocity using mean channel flow =   3.99(Ft/s)

 Correction to map slope used on extremely rugged channels with
 drops and waterfalls (Plate D-6.2)
  Normal channel slope =  0.0180
 Corrected/adjusted channel slope =  0.0180
 Travel time =    1.74 min.     TC =   13.44  min.

  Adding area flow to channel
 SINGLE FAMILY (1 Acre Lot)                  
 Runoff Coefficient = 0.749
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.600
 Decimal fraction soil group C = 0.100
 Decimal fraction soil group D = 0.300
 RI index for soil(AMC 2)  =  63.00
 Pervious area fraction =  0.800; Impervious fraction =  0.200
 Rainfall intensity =      2.961(In/Hr) for a   100.0 year storm
 Subarea runoff =     17.306(CFS) for      7.800(Ac.)
  Total runoff =     27.690(CFS) Total area =      12.300(Ac.)
 End of computations, total study area =           12.30 (Ac.)
  The following figures may
  be used for a unit hydrograph study of the same area.

  Area averaged pervious area fraction(Ap) = 0.800
 Area averaged RI index number =  60.4
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B100

   Riverside County Rational Hydrology Program

 CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2005 Version 7.1
  Rational Hydrology Study        Date: 08/28/18  File:B100.out
 ------------------------------------------------------------------------
 1420-0001 KTM DEVELOPMENT
 OFFSITE - AREA B
 100-YEAR RATIONAL METHOD
 8/28/18
 ------------------------------------------------------------------------
  *********   Hydrology Study Control Information **********

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

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

 Program License Serial Number 6268

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

 Storm event (year) =  100.00 Antecedent Moisture Condition = 2

 Standard intensity-duration curves data (Plate D-4.1)
 For the [ Murrieta,Tmc,Rnch CaNorco ] area used.
 10 year storm 10 minute intensity =  2.360(In/Hr)
 10 year storm 60 minute intensity =  0.880(In/Hr)
 100 year storm 10 minute intensity =  3.480(In/Hr)
 100 year storm 60 minute intensity =  1.300(In/Hr)

 Storm event year = 100.0
 Calculated rainfall intensity data:
 1 hour intensity =  1.300(In/Hr)
 Slope of intensity duration curve = 0.5500

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      209.000 to Point/Station      210.000
 **** INITIAL AREA EVALUATION ****
 ______________________________________________________________________
 Initial area flow distance =   702.000(Ft.)
 Top (of initial area) elevation =  1344.000(Ft.)
 Bottom (of initial area) elevation =  1338.000(Ft.)
 Difference in elevation =     6.000(Ft.)
 Slope =    0.00855  s(percent)=       0.85
 TC = k(0.300)*[(length^3)/(elevation change)]^0.2
 Initial area time of concentration =   10.698 min.
 Rainfall intensity =      3.356(In/Hr) for a   100.0 year storm
 COMMERCIAL subarea type                     
 Runoff Coefficient = 0.883
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.500
 Decimal fraction soil group C = 0.500
 Decimal fraction soil group D = 0.000
 RI index for soil(AMC 2)  =  62.50
 Pervious area fraction =  0.100; Impervious fraction =  0.900
 Initial subarea runoff =     28.141(CFS)
 Total initial stream area =        9.500(Ac.)
 Pervious area fraction = 0.100

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      210.000 to Point/Station      211.000
 **** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 Top of natural channel elevation =   1338.000(Ft.)
 End of natural channel elevation =   1332.000(Ft.)
 Length of natural channel  =  1345.000(Ft.)
 Estimated mean flow rate at midpoint of channel =     62.947(CFS)

 Natural valley channel type used
 L.A. County flood control district formula for channel velocity:

Page 1
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  Velocity(ft/s) = (7 + 8(q(English Units)^.352)(slope^0.5)
 Velocity using mean channel flow =   2.76(Ft/s)

 Correction to map slope used on extremely rugged channels with
 drops and waterfalls (Plate D-6.2)
  Normal channel slope =  0.0045
 Corrected/adjusted channel slope =  0.0045
 Travel time =    8.11 min.     TC =   18.81  min.

  Adding area flow to channel
 COMMERCIAL subarea type                     
 Runoff Coefficient = 0.879
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.400
 Decimal fraction soil group C = 0.500
 Decimal fraction soil group D = 0.100
 RI index for soil(AMC 2)  =  64.40
 Pervious area fraction =  0.100; Impervious fraction =  0.900
 Rainfall intensity =      2.461(In/Hr) for a   100.0 year storm
 Subarea runoff =     50.841(CFS) for     23.500(Ac.)
  Total runoff =     78.982(CFS) Total area =      33.000(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      211.000 to Point/Station      212.000
 **** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 Top of natural channel elevation =   1332.000(Ft.)
 End of natural channel elevation =   1318.800(Ft.)
 Length of natural channel  =  1365.000(Ft.)
 Estimated mean flow rate at midpoint of channel =    108.182(CFS)

 Natural valley channel type used
 L.A. County flood control district formula for channel velocity:
  Velocity(ft/s) = (7 + 8(q(English Units)^.352)(slope^0.5)
 Velocity using mean channel flow =   4.78(Ft/s)

 Correction to map slope used on extremely rugged channels with
 drops and waterfalls (Plate D-6.2)
  Normal channel slope =  0.0097
 Corrected/adjusted channel slope =  0.0097
 Travel time =    4.76 min.     TC =   23.57  min.

  Adding area flow to channel
 COMMERCIAL subarea type                     
 Runoff Coefficient = 0.883
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.400
 Decimal fraction soil group D = 0.600
 RI index for soil(AMC 2)  =  72.60
 Pervious area fraction =  0.100; Impervious fraction =  0.900
 Rainfall intensity =      2.173(In/Hr) for a   100.0 year storm
 Subarea runoff =     46.831(CFS) for     24.400(Ac.)
  Total runoff =    125.814(CFS) Total area =      57.400(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      204.000 to Point/Station      205.000
 **** INITIAL AREA EVALUATION ****
 ______________________________________________________________________
 Initial area flow distance =   627.000(Ft.)
 Top (of initial area) elevation =  1333.000(Ft.)
 Bottom (of initial area) elevation =  1329.000(Ft.)
 Difference in elevation =     4.000(Ft.)
 Slope =    0.00638  s(percent)=       0.64
 TC = k(0.300)*[(length^3)/(elevation change)]^0.2
 Initial area time of concentration =   10.841 min.
 Rainfall intensity =      3.331(In/Hr) for a   100.0 year storm
 COMMERCIAL subarea type                     
 Runoff Coefficient = 0.886
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 1.000
 Decimal fraction soil group D = 0.000
 RI index for soil(AMC 2)  =  69.00
 Pervious area fraction =  0.100; Impervious fraction =  0.900
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 Initial subarea runoff =     15.058(CFS)
 Total initial stream area =        5.100(Ac.)
 Pervious area fraction = 0.100

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      205.000 to Point/Station      206.000
 **** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 Top of natural channel elevation =   1329.000(Ft.)
 End of natural channel elevation =   1324.800(Ft.)
 Length of natural channel  =   811.000(Ft.)
 Estimated mean flow rate at midpoint of channel =     32.184(CFS)

 Natural valley channel type used
 L.A. County flood control district formula for channel velocity:
  Velocity(ft/s) = (7 + 8(q(English Units)^.352)(slope^0.5)
 Velocity using mean channel flow =   2.46(Ft/s)

 Correction to map slope used on extremely rugged channels with
 drops and waterfalls (Plate D-6.2)
  Normal channel slope =  0.0052
 Corrected/adjusted channel slope =  0.0052
 Travel time =    5.50 min.     TC =   16.34  min.

  Adding area flow to channel
 COMMERCIAL subarea type                     
 Runoff Coefficient = 0.884
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.900
 Decimal fraction soil group D = 0.100
 RI index for soil(AMC 2)  =  69.60
 Pervious area fraction =  0.100; Impervious fraction =  0.900
 Rainfall intensity =      2.658(In/Hr) for a   100.0 year storm
 Subarea runoff =     27.255(CFS) for     11.600(Ac.)
  Total runoff =     42.314(CFS) Total area =      16.700(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      200.000 to Point/Station      201.000
 **** INITIAL AREA EVALUATION ****
 ______________________________________________________________________
 Initial area flow distance =   365.000(Ft.)
 Top (of initial area) elevation =  1339.000(Ft.)
 Bottom (of initial area) elevation =  1333.000(Ft.)
 Difference in elevation =     6.000(Ft.)
 Slope =    0.01644  s(percent)=       1.64
 TC = k(0.420)*[(length^3)/(elevation change)]^0.2
 Initial area time of concentration =   10.116 min.
 Rainfall intensity =      3.461(In/Hr) for a   100.0 year storm
 SINGLE FAMILY (1/2 Acre Lot)                
 Runoff Coefficient = 0.838
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.050
 Decimal fraction soil group D = 0.950
 RI index for soil(AMC 2)  =  74.70
 Pervious area fraction =  0.600; Impervious fraction =  0.400
 Initial subarea runoff =     10.726(CFS)
 Total initial stream area =        3.700(Ac.)
 Pervious area fraction = 0.600

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      201.000 to Point/Station      202.000
 **** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 Top of natural channel elevation =   1333.000(Ft.)
 End of natural channel elevation =   1323.800(Ft.)
 Length of natural channel  =   762.000(Ft.)
 Estimated mean flow rate at midpoint of channel =     21.598(CFS)

 Natural valley channel type used
 L.A. County flood control district formula for channel velocity:
  Velocity(ft/s) = (7 + 8(q(English Units)^.352)(slope^0.5)
 Velocity using mean channel flow =   3.36(Ft/s)
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 Correction to map slope used on extremely rugged channels with
 drops and waterfalls (Plate D-6.2)
  Normal channel slope =  0.0121
 Corrected/adjusted channel slope =  0.0121
 Travel time =    3.78 min.     TC =   13.89  min.

  Adding area flow to channel
 SINGLE FAMILY (1/2 Acre Lot)                
 Runoff Coefficient = 0.822
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.300
 Decimal fraction soil group D = 0.700
 RI index for soil(AMC 2)  =  73.20
 Pervious area fraction =  0.600; Impervious fraction =  0.400
 Rainfall intensity =      2.907(In/Hr) for a   100.0 year storm
 Subarea runoff =     17.927(CFS) for      7.500(Ac.)
  Total runoff =     28.653(CFS) Total area =      11.200(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      220.000 to Point/Station      221.000
 **** INITIAL AREA EVALUATION ****
 ______________________________________________________________________
 Initial area flow distance =   443.000(Ft.)
 Top (of initial area) elevation =  1400.000(Ft.)
 Bottom (of initial area) elevation =  1344.400(Ft.)
 Difference in elevation =    55.600(Ft.)
 Slope =    0.12551  s(percent)=      12.55
 TC = k(0.530)*[(length^3)/(elevation change)]^0.2
 Initial area time of concentration =    9.186 min.
 Rainfall intensity =      3.649(In/Hr) for a   100.0 year storm
 UNDEVELOPED (poor cover) subarea           
 Runoff Coefficient = 0.861
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
 RI index for soil(AMC 2)  =  89.00
 Pervious area fraction =  1.000; Impervious fraction =  0.000
 Initial subarea runoff =      6.599(CFS)
 Total initial stream area =        2.100(Ac.)
 Pervious area fraction = 1.000

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      224.000 to Point/Station      225.000
 **** INITIAL AREA EVALUATION ****
 ______________________________________________________________________
 Initial area flow distance =   667.000(Ft.)
 Top (of initial area) elevation =  1400.000(Ft.)
 Bottom (of initial area) elevation =  1330.000(Ft.)
 Difference in elevation =    70.000(Ft.)
 Slope =    0.10495  s(percent)=      10.49
 TC = k(0.530)*[(length^3)/(elevation change)]^0.2
 Initial area time of concentration =   11.213 min.
 Rainfall intensity =      3.270(In/Hr) for a   100.0 year storm
 UNDEVELOPED (poor cover) subarea           
 Runoff Coefficient = 0.857
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
 RI index for soil(AMC 2)  =  89.00
 Pervious area fraction =  1.000; Impervious fraction =  0.000
 Initial subarea runoff =      8.126(CFS)
 Total initial stream area =        2.900(Ac.)
 Pervious area fraction = 1.000

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      225.000 to Point/Station      226.000
 **** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 Top of natural channel elevation =   1330.000(Ft.)
 End of natural channel elevation =   1310.000(Ft.)
 Length of natural channel  =   331.000(Ft.)
 Estimated mean flow rate at midpoint of channel =     16.251(CFS)
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 Natural valley channel type used
 L.A. County flood control district formula for channel velocity:
  Velocity(ft/s) = (7 + 8(q(English Units)^.352)(slope^0.5)
 Velocity using mean channel flow =   6.97(Ft/s)

 Correction to map slope used on extremely rugged channels with
 drops and waterfalls (Plate D-6.2)
  Normal channel slope =  0.0604
 Corrected/adjusted channel slope =  0.0604
 Travel time =    0.79 min.     TC =   12.00  min.

  Adding area flow to channel
 UNDEVELOPED (poor cover) subarea           
 Runoff Coefficient = 0.855
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
 RI index for soil(AMC 2)  =  89.00
 Pervious area fraction =  1.000; Impervious fraction =  0.000
 Rainfall intensity =      3.150(In/Hr) for a   100.0 year storm
 Subarea runoff =     15.624(CFS) for      5.800(Ac.)
  Total runoff =     23.750(CFS) Total area =       8.700(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      225.000 to Point/Station      226.000
 **** CONFLUENCE OF MINOR STREAMS ****
 ______________________________________________________________________
 Along Main Stream number: 1 in normal stream number 1
 Stream flow area =      8.700(Ac.)
 Runoff from this stream =     23.750(CFS)
 Time of concentration =   12.00 min.
 Rainfall intensity =     3.150(In/Hr)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      220.000 to Point/Station      226.000
 **** INITIAL AREA EVALUATION ****
 ______________________________________________________________________
 Initial area flow distance =   995.000(Ft.)
 Top (of initial area) elevation =  1400.000(Ft.)
 Bottom (of initial area) elevation =   226.000(Ft.)
 Difference in elevation =  1174.000(Ft.)
 Slope =    1.17990  s(percent)=     117.99
 TC = k(0.530)*[(length^3)/(elevation change)]^0.2
 Initial area time of concentration =    8.110 min.
 Rainfall intensity =      3.908(In/Hr) for a   100.0 year storm
 UNDEVELOPED (poor cover) subarea           
 Runoff Coefficient = 0.864
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
 RI index for soil(AMC 2)  =  89.00
 Pervious area fraction =  1.000; Impervious fraction =  0.000
 Initial subarea runoff =      7.762(CFS)
 Total initial stream area =        2.300(Ac.)
 Pervious area fraction = 1.000

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      220.000 to Point/Station      226.000
 **** CONFLUENCE OF MINOR STREAMS ****
 ______________________________________________________________________
 Along Main Stream number: 1 in normal stream number 2
 Stream flow area =      2.300(Ac.)
 Runoff from this stream =      7.762(CFS)
 Time of concentration =    8.11 min.
 Rainfall intensity =     3.908(In/Hr)
 Summary of stream data:

 Stream   Flow rate      TC            Rainfall Intensity
  No.       (CFS)       (min)                 (In/Hr)

 1       23.750     12.00                 3.150
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 2        7.762      8.11                 3.908
 Largest stream flow has longer time of concentration
 Qp =     23.750 + sum of
    Qb         Ia/Ib
     7.762 *    0.806 =      6.256 
 Qp =     30.006

 Total of 2 streams to confluence:
 Flow rates before confluence point:
       23.750       7.762
 Area of streams before confluence:
         8.700        2.300
 Results of confluence:
 Total flow rate =     30.006(CFS)
 Time of concentration =    12.005 min.
 Effective stream area after confluence =     11.000(Ac.)
 End of computations, total study area =           98.40 (Ac.)
  The following figures may
  be used for a unit hydrograph study of the same area.

  Area averaged pervious area fraction(Ap) = 0.277
 Area averaged RI index number =  71.4
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AEXIST100

   Riverside County Rational Hydrology Program

 CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2005 Version 7.1
  Rational Hydrology Study        Date: 08/28/18  File:AEXIST100.out
 ------------------------------------------------------------------------
 1420-0001 KTM
 ONSITE AREA A - EXISTING CONDITION
 100-YEAR RATIONAL METHOD
 8/28/18 AA
 ------------------------------------------------------------------------
  *********   Hydrology Study Control Information **********

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

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

 Program License Serial Number 6268

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

 Storm event (year) =  100.00 Antecedent Moisture Condition = 2

 Standard intensity-duration curves data (Plate D-4.1)
 For the [ Murrieta,Tmc,Rnch CaNorco ] area used.
 10 year storm 10 minute intensity =  2.360(In/Hr)
 10 year storm 60 minute intensity =  0.880(In/Hr)
 100 year storm 10 minute intensity =  3.480(In/Hr)
 100 year storm 60 minute intensity =  1.300(In/Hr)

 Storm event year = 100.0
 Calculated rainfall intensity data:
 1 hour intensity =  1.300(In/Hr)
 Slope of intensity duration curve = 0.5500

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      100.000 to Point/Station      102.000
 **** USER DEFINED FLOW INFORMATION AT A POINT ****
 ______________________________________________________________________
 Rainfall intensity =      2.960(In/Hr) for a   100.0 year storm
 SINGLE FAMILY (1 Acre Lot)                  
 Runoff Coefficient = 0.749
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.600
 Decimal fraction soil group C = 0.100
 Decimal fraction soil group D = 0.300
 RI index for soil(AMC 2)  =  63.00
 Pervious area fraction =  0.800; Impervious fraction =  0.200
 User specified values are as follows:
 TC =  13.44 min.  Rain intensity =       2.96(In/Hr)
 Total area =        12.30(Ac.)  Total runoff =     27.70(CFS)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      102.000 to Point/Station      103.000
 **** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 Top of natural channel elevation =   1332.500(Ft.)
 End of natural channel elevation =   1325.600(Ft.)
 Length of natural channel  =   456.000(Ft.)
 Estimated mean flow rate at midpoint of channel =     28.826(CFS)

 Natural valley channel type used
 L.A. County flood control district formula for channel velocity:
  Velocity(ft/s) = (7 + 8(q(English Units)^.352)(slope^0.5)
 Velocity using mean channel flow =   4.07(Ft/s)

 Correction to map slope used on extremely rugged channels with
 drops and waterfalls (Plate D-6.2)
  Normal channel slope =  0.0151
 Corrected/adjusted channel slope =  0.0151
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 Travel time =    1.87 min.     TC =   15.31  min.

  Adding area flow to channel
 SINGLE FAMILY (1/2 Acre Lot)                
 Runoff Coefficient = 0.817
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.400
 Decimal fraction soil group D = 0.600
 RI index for soil(AMC 2)  =  72.60
 Pervious area fraction =  0.600; Impervious fraction =  0.400
 Rainfall intensity =      2.756(In/Hr) for a   100.0 year storm
 Subarea runoff =      2.251(CFS) for      1.000(Ac.)
  Total runoff =     29.951(CFS) Total area =      13.300(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      103.000 to Point/Station      105.000
 **** PIPEFLOW TRAVEL TIME (Program estimated size) ****
 ______________________________________________________________________
 Upstream point/station elevation =  1325.600(Ft.)
 Downstream point/station elevation =  1325.000(Ft.)
 Pipe length  =    64.00(Ft.)   Manning's N = 0.020
 No. of pipes = 1  Required pipe flow  =    29.951(CFS)
 Nearest computed pipe diameter  =     33.00(In.)
 Calculated individual pipe flow  =    29.951(CFS)
 Normal flow depth in pipe =   24.47(In.)
 Flow top width inside pipe =   28.90(In.)
 Critical Depth =   21.84(In.)
 Pipe flow velocity =      6.34(Ft/s)
 Travel time through pipe =    0.17 min.
 Time of concentration (TC) =    15.47 min.

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      103.000 to Point/Station      104.000
 **** CONFLUENCE OF MINOR STREAMS ****
 ______________________________________________________________________
 Along Main Stream number: 1 in normal stream number 1
 Stream flow area =     13.300(Ac.)
 Runoff from this stream =     29.951(CFS)
 Time of concentration =   15.47 min.
 Rainfall intensity =     2.739(In/Hr)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      104.000 to Point/Station      105.000
 **** INITIAL AREA EVALUATION ****
 ______________________________________________________________________
 Initial area flow distance =   352.000(Ft.)
 Top (of initial area) elevation =  1331.600(Ft.)
 Bottom (of initial area) elevation =  1325.000(Ft.)
 Difference in elevation =     6.600(Ft.)
 Slope =    0.01875  s(percent)=       1.87
 TC = k(0.390)*[(length^3)/(elevation change)]^0.2
 Initial area time of concentration =    9.017 min.
 Rainfall intensity =      3.687(In/Hr) for a   100.0 year storm
 SINGLE FAMILY (1/4 Acre Lot)                
 Runoff Coefficient = 0.852
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
 RI index for soil(AMC 2)  =  75.00
 Pervious area fraction =  0.500; Impervious fraction =  0.500
 Initial subarea runoff =      1.256(CFS)
 Total initial stream area =        0.400(Ac.)
 Pervious area fraction = 0.500

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      104.000 to Point/Station      105.000
 **** CONFLUENCE OF MINOR STREAMS ****
 ______________________________________________________________________
 Along Main Stream number: 1 in normal stream number 2
 Stream flow area =      0.400(Ac.)
 Runoff from this stream =      1.256(CFS)
 Time of concentration =    9.02 min.
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 Rainfall intensity =     3.687(In/Hr)
 Summary of stream data:

 Stream   Flow rate      TC            Rainfall Intensity
  No.       (CFS)       (min)                 (In/Hr)

 1       29.951     15.47                 2.739
 2        1.256      9.02                 3.687
 Largest stream flow has longer time of concentration
 Qp =     29.951 + sum of
    Qb         Ia/Ib
     1.256 *    0.743 =      0.933 
 Qp =     30.884

 Total of 2 streams to confluence:
 Flow rates before confluence point:
       29.951       1.256
 Area of streams before confluence:
        13.300        0.400
 Results of confluence:
 Total flow rate =     30.884(CFS)
 Time of concentration =    15.474 min.
 Effective stream area after confluence =     13.700(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      105.000 to Point/Station      107.000
 **** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 Top of natural channel elevation =   1325.000(Ft.)
 End of natural channel elevation =   1324.500(Ft.)
 Length of natural channel  =   331.000(Ft.)
 Estimated mean flow rate at midpoint of channel =     31.560(CFS)

 Natural valley channel type used
 L.A. County flood control district formula for channel velocity:
  Velocity(ft/s) = (7 + 8(q(English Units)^.352)(slope^0.5)
 Velocity using mean channel flow =   1.32(Ft/s)

 Correction to map slope used on extremely rugged channels with
 drops and waterfalls (Plate D-6.2)
  Normal channel slope =  0.0015
 Corrected/adjusted channel slope =  0.0015
 Travel time =    4.18 min.     TC =   19.65  min.

  Adding area flow to channel
 SINGLE FAMILY (1/4 Acre Lot)                
 Runoff Coefficient = 0.825
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.250
 Decimal fraction soil group D = 0.750
 RI index for soil(AMC 2)  =  73.50
 Pervious area fraction =  0.500; Impervious fraction =  0.500
 Rainfall intensity =      2.402(In/Hr) for a   100.0 year storm
 Subarea runoff =      1.189(CFS) for      0.600(Ac.)
  Total runoff =     32.072(CFS) Total area =      14.300(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      105.000 to Point/Station      107.000
 **** CONFLUENCE OF MINOR STREAMS ****
 ______________________________________________________________________
 Along Main Stream number: 1 in normal stream number 1
 Stream flow area =     14.300(Ac.)
 Runoff from this stream =     32.072(CFS)
 Time of concentration =   19.65 min.
 Rainfall intensity =     2.402(In/Hr)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      106.000 to Point/Station      107.000
 **** INITIAL AREA EVALUATION ****
 ______________________________________________________________________
 Initial area flow distance =   982.000(Ft.)
 Top (of initial area) elevation =  1333.400(Ft.)
 Bottom (of initial area) elevation =  1324.500(Ft.)
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 Difference in elevation =     8.900(Ft.)
 Slope =    0.00906  s(percent)=       0.91
 TC = k(0.530)*[(length^3)/(elevation change)]^0.2
 Initial area time of concentration =   21.363 min.
 Rainfall intensity =      2.294(In/Hr) for a   100.0 year storm
 UNDEVELOPED (poor cover) subarea           
 Runoff Coefficient = 0.827
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.750
 Decimal fraction soil group D = 0.250
 RI index for soil(AMC 2)  =  86.75
 Pervious area fraction =  1.000; Impervious fraction =  0.000
 Initial subarea runoff =     14.033(CFS)
 Total initial stream area =        7.400(Ac.)
 Pervious area fraction = 1.000

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      106.000 to Point/Station      107.000
 **** CONFLUENCE OF MINOR STREAMS ****
 ______________________________________________________________________
 Along Main Stream number: 1 in normal stream number 2
 Stream flow area =      7.400(Ac.)
 Runoff from this stream =     14.033(CFS)
 Time of concentration =   21.36 min.
 Rainfall intensity =     2.294(In/Hr)
 Summary of stream data:

 Stream   Flow rate      TC            Rainfall Intensity
  No.       (CFS)       (min)                 (In/Hr)

 1       32.072     19.65                 2.402
 2       14.033     21.36                 2.294
 Largest stream flow has longer or shorter time of concentration
 Qp =     32.072 + sum of
    Qa          Tb/Ta
    14.033 *    0.920 =     12.910 
 Qp =     44.982

 Total of 2 streams to confluence:
 Flow rates before confluence point:
       32.072      14.033
 Area of streams before confluence:
        14.300        7.400
 Results of confluence:
 Total flow rate =     44.982(CFS)
 Time of concentration =    19.653 min.
 Effective stream area after confluence =     21.700(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      107.000 to Point/Station      108.000
 **** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 Top of natural channel elevation =   1324.500(Ft.)
 End of natural channel elevation =   1316.000(Ft.)
 Length of natural channel  =   668.000(Ft.)
 Estimated mean flow rate at midpoint of channel =     52.030(CFS)

 Natural valley channel type used
 L.A. County flood control district formula for channel velocity:
  Velocity(ft/s) = (7 + 8(q(English Units)^.352)(slope^0.5)
 Velocity using mean channel flow =   4.42(Ft/s)

 Correction to map slope used on extremely rugged channels with
 drops and waterfalls (Plate D-6.2)
  Normal channel slope =  0.0127
 Corrected/adjusted channel slope =  0.0127
 Travel time =    2.52 min.     TC =   22.17  min.

  Adding area flow to channel
 UNDEVELOPED (poor cover) subarea           
 Runoff Coefficient = 0.824
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.800
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 Decimal fraction soil group D = 0.200
 RI index for soil(AMC 2)  =  86.60
 Pervious area fraction =  1.000; Impervious fraction =  0.000
 Rainfall intensity =      2.248(In/Hr) for a   100.0 year storm
 Subarea runoff =     12.599(CFS) for      6.800(Ac.)
  Total runoff =     57.581(CFS) Total area =      28.500(Ac.)
 End of computations, total study area =           28.50 (Ac.)
  The following figures may
  be used for a unit hydrograph study of the same area.

  Area averaged pervious area fraction(Ap) = 0.882
 Area averaged RI index number =  75.5
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   Riverside County Rational Hydrology Program

 CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2005 Version 7.1
  Rational Hydrology Study        Date: 08/30/18  File:BEXIST100.out
 ------------------------------------------------------------------------
 1420-0001 KTM
 ONSITE AREA B - EXISTING CONDITION
 100-YEAR RATIONAL METHOD
 8/28/18
 ------------------------------------------------------------------------
  *********   Hydrology Study Control Information **********

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

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

 Program License Serial Number 6268

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

 Storm event (year) =  100.00 Antecedent Moisture Condition = 2

 Standard intensity-duration curves data (Plate D-4.1)
 For the [ Murrieta,Tmc,Rnch CaNorco ] area used.
 10 year storm 10 minute intensity =  2.360(In/Hr)
 10 year storm 60 minute intensity =  0.880(In/Hr)
 100 year storm 10 minute intensity =  3.480(In/Hr)
 100 year storm 60 minute intensity =  1.300(In/Hr)

 Storm event year = 100.0
 Calculated rainfall intensity data:
 1 hour intensity =  1.300(In/Hr)
 Slope of intensity duration curve = 0.5500

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      212.000 to Point/Station      212.000
 **** USER DEFINED FLOW INFORMATION AT A POINT ****
 ______________________________________________________________________
 Rainfall intensity =      2.172(In/Hr) for a   100.0 year storm
 COMMERCIAL subarea type                     
 Runoff Coefficient = 0.883
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.400
 Decimal fraction soil group D = 0.600
 RI index for soil(AMC 2)  =  72.60
 Pervious area fraction =  0.100; Impervious fraction =  0.900
 User specified values are as follows:
 TC =  23.60 min.  Rain intensity =       2.17(In/Hr)
 Total area =        57.40(Ac.)  Total runoff =    133.40(CFS)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      212.000 to Point/Station      215.000
 **** PIPEFLOW TRAVEL TIME (User specified size) ****
 ______________________________________________________________________
 Upstream point/station elevation =  1316.900(Ft.)
 Downstream point/station elevation =  1316.700(Ft.)
 Pipe length  =   133.00(Ft.)   Manning's N = 0.013
 No. of pipes = 1  Required pipe flow  =   133.400(CFS)
 Given pipe size =     65.00(In.)
 NOTE: Normal flow is pressure flow in user selected pipe size.
 The approximate hydraulic grade line above the pipe invert is
      0.808(Ft.)  at the headworks or inlet of the pipe(s)
  Pipe friction loss =      0.228(Ft.)
   Minor friction loss =      0.781(Ft.) K-factor =   1.50
 Pipe flow velocity =      5.79(Ft/s)
 Travel time through pipe =    0.38 min.
 Time of concentration (TC) =    23.98 min.
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 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      212.000 to Point/Station      215.000
 **** CONFLUENCE OF MAIN STREAMS ****
 ______________________________________________________________________
 The following data inside Main Stream is listed:
 In Main Stream number: 1
 Stream flow area =     57.400(Ac.)
 Runoff from this stream =    133.400(CFS)
 Time of concentration =   23.98 min.
 Rainfall intensity =     2.153(In/Hr)
 Program is now starting with Main Stream No. 2

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      202.000 to Point/Station      202.000
 **** USER DEFINED FLOW INFORMATION AT A POINT ****
 ______________________________________________________________________
 Rainfall intensity =      2.906(In/Hr) for a   100.0 year storm
 SINGLE FAMILY (1/2 Acre Lot)                
 Runoff Coefficient = 0.822
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.300
 Decimal fraction soil group D = 0.700
 RI index for soil(AMC 2)  =  73.20
 Pervious area fraction =  0.600; Impervious fraction =  0.400
 User specified values are as follows:
 TC =  13.90 min.  Rain intensity =       2.91(In/Hr)
 Total area =        11.20(Ac.)  Total runoff =     28.00(CFS)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      202.000 to Point/Station      208.000
 **** PIPEFLOW TRAVEL TIME (User specified size) ****
 ______________________________________________________________________
 Upstream point/station elevation =  1323.800(Ft.)
 Downstream point/station elevation =  1321.200(Ft.)
 Pipe length  =   190.00(Ft.)   Manning's N = 0.013
 No. of pipes = 1  Required pipe flow  =    28.000(CFS)
 Given pipe size =     24.00(In.)
 Calculated individual pipe flow  =    28.000(CFS)
 Normal flow depth in pipe =   24.00(In.)
 Flow top width inside pipe =    0.00(In.)
 Critical Depth =   21.94(In.)
 Pipe flow velocity =      8.42(Ft/s)
 Travel time through pipe =    0.38 min.
 Time of concentration (TC) =    14.28 min.

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      202.000 to Point/Station      208.000
 **** CONFLUENCE OF MINOR STREAMS ****
 ______________________________________________________________________
 Along Main Stream number: 2 in normal stream number 1
 Stream flow area =     11.200(Ac.)
 Runoff from this stream =     28.000(CFS)
 Time of concentration =   14.28 min.
 Rainfall intensity =     2.863(In/Hr)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      206.000 to Point/Station      206.000
 **** USER DEFINED FLOW INFORMATION AT A POINT ****
 ______________________________________________________________________
 Rainfall intensity =      2.662(In/Hr) for a   100.0 year storm
 COMMERCIAL subarea type                     
 Runoff Coefficient = 0.884
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.900
 Decimal fraction soil group D = 0.100
 RI index for soil(AMC 2)  =  69.60
 Pervious area fraction =  0.100; Impervious fraction =  0.900
 User specified values are as follows:
 TC =  16.30 min.  Rain intensity =       2.66(In/Hr)
 Total area =        16.70(Ac.)  Total runoff =     46.00(CFS)
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 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      206.000 to Point/Station      208.000
 **** PIPEFLOW TRAVEL TIME (User specified size) ****
 ______________________________________________________________________
 Upstream point/station elevation =  1324.800(Ft.)
 Downstream point/station elevation =  1321.200(Ft.)
 Pipe length  =   112.00(Ft.)   Manning's N = 0.013
 No. of pipes = 1  Required pipe flow  =    46.000(CFS)
 Given pipe size =     36.00(In.)
 Calculated individual pipe flow  =    46.000(CFS)
 Normal flow depth in pipe =   15.49(In.)
 Flow top width inside pipe =   35.65(In.)
 Critical Depth =   26.52(In.)
 Pipe flow velocity =     15.81(Ft/s)
 Travel time through pipe =    0.12 min.
 Time of concentration (TC) =    16.42 min.

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      206.000 to Point/Station      208.000
 **** CONFLUENCE OF MINOR STREAMS ****
 ______________________________________________________________________
 Along Main Stream number: 2 in normal stream number 2
 Stream flow area =     16.700(Ac.)
 Runoff from this stream =     46.000(CFS)
 Time of concentration =   16.42 min.
 Rainfall intensity =     2.652(In/Hr)
 Summary of stream data:

 Stream   Flow rate      TC            Rainfall Intensity
  No.       (CFS)       (min)                 (In/Hr)

 1       28.000     14.28                 2.863
 2       46.000     16.42                 2.652
 Largest stream flow has longer time of concentration
 Qp =     46.000 + sum of
    Qb         Ia/Ib
    28.000 *    0.926 =     25.928 
 Qp =     71.928

 Total of 2 streams to confluence:
 Flow rates before confluence point:
       28.000      46.000
 Area of streams before confluence:
        11.200       16.700
 Results of confluence:
 Total flow rate =     71.928(CFS)
 Time of concentration =    16.418 min.
 Effective stream area after confluence =     27.900(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      208.000 to Point/Station      215.000
 **** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 Top of natural channel elevation =   1321.200(Ft.)
 End of natural channel elevation =   1316.700(Ft.)
 Length of natural channel  =   783.000(Ft.)
 Estimated mean flow rate at midpoint of channel =     75.279(CFS)

 Natural valley channel type used
 L.A. County flood control district formula for channel velocity:
  Velocity(ft/s) = (7 + 8(q(English Units)^.352)(slope^0.5)
 Velocity using mean channel flow =   3.31(Ft/s)

 Correction to map slope used on extremely rugged channels with
 drops and waterfalls (Plate D-6.2)
  Normal channel slope =  0.0057
 Corrected/adjusted channel slope =  0.0057
 Travel time =    3.95 min.     TC =   20.36  min.

  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 = 0.000
 Decimal fraction soil group C = 0.550
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 Decimal fraction soil group D = 0.450
 RI index for soil(AMC 2)  =  87.35
 Pervious area fraction =  1.000; Impervious fraction =  0.000
 Rainfall intensity =      2.355(In/Hr) for a   100.0 year storm
 Subarea runoff =      5.094(CFS) for      2.600(Ac.)
  Total runoff =     77.021(CFS) Total area =      30.500(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      208.000 to Point/Station      215.000
 **** CONFLUENCE OF MAIN STREAMS ****
 ______________________________________________________________________
 The following data inside Main Stream is listed:
 In Main Stream number: 2
 Stream flow area =     30.500(Ac.)
 Runoff from this stream =     77.021(CFS)
 Time of concentration =   20.36 min.
 Rainfall intensity =     2.355(In/Hr)
 Program is now starting with Main Stream No. 3

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      213.000 to Point/Station      214.000
 **** INITIAL AREA EVALUATION ****
 ______________________________________________________________________
 Initial area flow distance =   510.000(Ft.)
 Top (of initial area) elevation =  1333.400(Ft.)
 Bottom (of initial area) elevation =  1328.600(Ft.)
 Difference in elevation =     4.800(Ft.)
 Slope =    0.00941  s(percent)=       0.94
 TC = k(0.530)*[(length^3)/(elevation change)]^0.2
 Initial area time of concentration =   16.314 min.
 Rainfall intensity =      2.661(In/Hr) for a   100.0 year storm
 UNDEVELOPED (poor cover) subarea           
 Runoff Coefficient = 0.837
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.700
 Decimal fraction soil group D = 0.300
 RI index for soil(AMC 2)  =  86.90
 Pervious area fraction =  1.000; Impervious fraction =  0.000
 Initial subarea runoff =      1.559(CFS)
 Total initial stream area =        0.700(Ac.)
 Pervious area fraction = 1.000

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      214.000 to Point/Station      215.000
 **** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 Top of natural channel elevation =   1328.600(Ft.)
 End of natural channel elevation =   1317.600(Ft.)
 Length of natural channel  =   632.000(Ft.)
 Estimated mean flow rate at midpoint of channel =      3.117(CFS)

 Natural valley channel type used
 L.A. County flood control district formula for channel velocity:
  Velocity(ft/s) = (7 + 8(q(English Units)^.352)(slope^0.5)
 Velocity using mean channel flow =   2.50(Ft/s)

 Correction to map slope used on extremely rugged channels with
 drops and waterfalls (Plate D-6.2)
  Normal channel slope =  0.0174
 Corrected/adjusted channel slope =  0.0174
 Travel time =    4.22 min.     TC =   20.53  min.

  Adding area flow to channel
 UNDEVELOPED (poor cover) subarea           
 Runoff Coefficient = 0.834
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.400
 Decimal fraction soil group D = 0.600
 RI index for soil(AMC 2)  =  87.80
 Pervious area fraction =  1.000; Impervious fraction =  0.000
 Rainfall intensity =      2.345(In/Hr) for a   100.0 year storm
 Subarea runoff =      2.738(CFS) for      1.400(Ac.)
  Total runoff =      4.297(CFS) Total area =       2.100(Ac.)
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 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      214.000 to Point/Station      215.000
 **** CONFLUENCE OF MAIN STREAMS ****
 ______________________________________________________________________
 The following data inside Main Stream is listed:
 In Main Stream number: 3
 Stream flow area =      2.100(Ac.)
 Runoff from this stream =      4.297(CFS)
 Time of concentration =   20.53 min.
 Rainfall intensity =     2.345(In/Hr)
 Summary of stream data:

 Stream   Flow rate      TC            Rainfall Intensity
  No.       (CFS)       (min)                 (In/Hr)

  1      133.400     23.98          2.153
  2       77.021     20.36          2.355
  3        4.297     20.53          2.345
 Largest stream flow has longer time of concentration
 Qp =    133.400 + sum of
    Qb         Ia/Ib
    77.021 *    0.914 =     70.396
    Qb         Ia/Ib
     4.297 *    0.918 =      3.945
 Qp =    207.741

 Total of 3 main streams to confluence:
 Flow rates before confluence point:
      133.400      77.021       4.297
 Area of streams before confluence:
        57.400       30.500        2.100

 Results of confluence:
 Total flow rate =    207.741(CFS)
 Time of concentration =    23.983 min.
 Effective stream area after confluence  =     90.000(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      215.000 to Point/Station      218.000
 **** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 Top of natural channel elevation =   1316.700(Ft.)
 End of natural channel elevation =   1311.600(Ft.)
 Length of natural channel  =  1511.000(Ft.)
 Estimated mean flow rate at midpoint of channel =    234.632(CFS)

 Natural valley channel type used
 L.A. County flood control district formula for channel velocity:
  Velocity(ft/s) = (7 + 8(q(English Units)^.352)(slope^0.5)
 Velocity using mean channel flow =   3.58(Ft/s)

 Correction to map slope used on extremely rugged channels with
 drops and waterfalls (Plate D-6.2)
  Normal channel slope =  0.0034
 Corrected/adjusted channel slope =  0.0034
 Travel time =    7.03 min.     TC =   31.02  min.

  Adding area flow to channel
 UNDEVELOPED (poor cover) subarea           
 Runoff Coefficient = 0.823
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.200
 Decimal fraction soil group D = 0.800
 RI index for soil(AMC 2)  =  88.40
 Pervious area fraction =  1.000; Impervious fraction =  0.000
 Rainfall intensity =      1.869(In/Hr) for a   100.0 year storm
 Subarea runoff =     35.833(CFS) for     23.300(Ac.)
  Total runoff =    243.574(CFS) Total area =     113.300(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      215.000 to Point/Station      218.000
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 **** CONFLUENCE OF MINOR STREAMS ****
 ______________________________________________________________________
 Along Main Stream number: 1 in normal stream number 1
 Stream flow area =    113.300(Ac.)
 Runoff from this stream =    243.574(CFS)
 Time of concentration =   31.02 min.
 Rainfall intensity =     1.869(In/Hr)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      216.000 to Point/Station      216.500
 **** INITIAL AREA EVALUATION ****
 ______________________________________________________________________
 Initial area flow distance =   604.000(Ft.)
 Top (of initial area) elevation =  1322.700(Ft.)
 Bottom (of initial area) elevation =  1317.900(Ft.)
 Difference in elevation =     4.800(Ft.)
 Slope =    0.00795  s(percent)=       0.79
 TC = k(0.300)*[(length^3)/(elevation change)]^0.2
 Initial area time of concentration =   10.221 min.
 Rainfall intensity =      3.441(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 = 0.000
 Decimal fraction soil group C = 0.200
 Decimal fraction soil group D = 0.800
 RI index for soil(AMC 2)  =  73.80
 Pervious area fraction =  0.100; Impervious fraction =  0.900
 Initial subarea runoff =      3.672(CFS)
 Total initial stream area =        1.200(Ac.)
 Pervious area fraction = 0.100

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      216.500 to Point/Station      217.000
 **** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 Top of street segment elevation =  1317.900(Ft.)
 End of street segment elevation =  1315.500(Ft.)
 Length of street segment  =   486.000(Ft.)
 Height of curb above gutter flowline  =    6.0(In.)
 Width of half street (curb to crown)  =  55.000(Ft.)
 Distance from crown to crossfall grade break  =  53.000(Ft.)
 Slope from gutter to grade break (v/hz) =   0.020
 Slope from grade break to crown (v/hz)  =   0.020
 Street flow is on [2] side(s) of the street 
 Distance from curb to property line  =  43.000(Ft.)
 Slope from curb to property line (v/hz) =   0.020
 Gutter width =   2.000(Ft.)
 Gutter hike from flowline =  1.500(In.)
  Manning's N in gutter =  0.0130
  Manning's N from gutter to grade break =  0.0150
  Manning's N from grade break to crown =  0.0150
 Estimated mean flow rate at midpoint of street =      5.119(CFS)
 Depth of flow =   0.320(Ft.), Average velocity =   1.748(Ft/s)
 Streetflow hydraulics at midpoint of street travel:
 Halfstreet flow width =  11.743(Ft.)
 Flow velocity =   1.75(Ft/s)
 Travel time =    4.63 min.     TC =   14.85  min.
  Adding area flow to street
 COMMERCIAL subarea type                     
 Runoff Coefficient = 0.888
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
 RI index for soil(AMC 2)  =  75.00
 Pervious area fraction =  0.100; Impervious fraction =  0.900
 Rainfall intensity =      2.802(In/Hr) for a   100.0 year storm
 Subarea runoff =      2.736(CFS) for      1.100(Ac.)
  Total runoff =      6.407(CFS) Total area =       2.300(Ac.)
 Street flow at end of street =      6.407(CFS)
 Half street flow at end of street =      3.204(CFS)
 Depth of flow =   0.342(Ft.), Average velocity =   1.843(Ft/s)
 Flow width (from curb towards crown)=  12.859(Ft.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
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 Process from Point/Station      217.000 to Point/Station      218.000
 **** PIPEFLOW TRAVEL TIME (User specified size) ****
 ______________________________________________________________________
 Upstream point/station elevation =  1315.500(Ft.)
 Downstream point/station elevation =  1311.600(Ft.)
 Pipe length  =    97.00(Ft.)   Manning's N = 0.013
 No. of pipes = 1  Required pipe flow  =     6.407(CFS)
 Given pipe size =     24.00(In.)
 Calculated individual pipe flow  =     6.407(CFS)
 Normal flow depth in pipe =    6.09(In.)
 Flow top width inside pipe =   20.89(In.)
 Critical Depth =   10.74(In.)
 Pipe flow velocity =     10.21(Ft/s)
 Travel time through pipe =    0.16 min.
 Time of concentration (TC) =    15.01 min.

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      217.000 to Point/Station      218.000
 **** CONFLUENCE OF MINOR STREAMS ****
 ______________________________________________________________________
 Along Main Stream number: 1 in normal stream number 2
 Stream flow area =      2.300(Ac.)
 Runoff from this stream =      6.407(CFS)
 Time of concentration =   15.01 min.
 Rainfall intensity =     2.785(In/Hr)
 Summary of stream data:

 Stream   Flow rate      TC            Rainfall Intensity
  No.       (CFS)       (min)                 (In/Hr)

 1      243.574     31.02                 1.869
 2        6.407     15.01                 2.785
 Largest stream flow has longer time of concentration
 Qp =    243.574 + sum of
    Qb         Ia/Ib
     6.407 *    0.671 =      4.299 
 Qp =    247.873

 Total of 2 streams to confluence:
 Flow rates before confluence point:
      243.574       6.407
 Area of streams before confluence:
       113.300        2.300
 Results of confluence:
 Total flow rate =    247.873(CFS)
 Time of concentration =    31.016 min.
 Effective stream area after confluence =    115.600(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      218.000 to Point/Station      223.000
 **** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 Top of natural channel elevation =   1311.600(Ft.)
 End of natural channel elevation =   1309.400(Ft.)
 Length of natural channel  =   375.000(Ft.)
 Estimated mean flow rate at midpoint of channel =    250.124(CFS)

 Natural valley channel type used
 L.A. County flood control district formula for channel velocity:
  Velocity(ft/s) = (7 + 8(q(English Units)^.352)(slope^0.5)
 Velocity using mean channel flow =   4.82(Ft/s)

 Correction to map slope used on extremely rugged channels with
 drops and waterfalls (Plate D-6.2)
  Normal channel slope =  0.0059
 Corrected/adjusted channel slope =  0.0059
 Travel time =    1.30 min.     TC =   32.31  min.

  Adding area flow to channel
 UNDEVELOPED (poor cover) subarea           
 Runoff Coefficient = 0.826
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
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 RI index for soil(AMC 2)  =  89.00
 Pervious area fraction =  1.000; Impervious fraction =  0.000
 Rainfall intensity =      1.827(In/Hr) for a   100.0 year storm
 Subarea runoff =      3.168(CFS) for      2.100(Ac.)
  Total runoff =    251.040(CFS) Total area =     117.700(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      218.000 to Point/Station      223.000
 **** CONFLUENCE OF MAIN STREAMS ****
 ______________________________________________________________________
 The following data inside Main Stream is listed:
 In Main Stream number: 1
 Stream flow area =    117.700(Ac.)
 Runoff from this stream =    251.040(CFS)
 Time of concentration =   32.31 min.
 Rainfall intensity =     1.827(In/Hr)
 Program is now starting with Main Stream No. 2

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      219.000 to Point/Station      222.000
 **** INITIAL AREA EVALUATION ****
 ______________________________________________________________________
 Initial area flow distance =   498.000(Ft.)
 Top (of initial area) elevation =  1328.800(Ft.)
 Bottom (of initial area) elevation =  1312.400(Ft.)
 Difference in elevation =    16.400(Ft.)
 Slope =    0.03293  s(percent)=       3.29
 TC = k(0.530)*[(length^3)/(elevation change)]^0.2
 Initial area time of concentration =   12.579 min.
 Rainfall intensity =      3.070(In/Hr) for a   100.0 year storm
 UNDEVELOPED (poor cover) subarea           
 Runoff Coefficient = 0.854
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
 RI index for soil(AMC 2)  =  89.00
 Pervious area fraction =  1.000; Impervious fraction =  0.000
 Initial subarea runoff =      5.506(CFS)
 Total initial stream area =        2.100(Ac.)
 Pervious area fraction = 1.000

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      219.000 to Point/Station      222.000
 **** CONFLUENCE OF MINOR STREAMS ****
 ______________________________________________________________________
 Along Main Stream number: 2 in normal stream number 1
 Stream flow area =      2.100(Ac.)
 Runoff from this stream =      5.506(CFS)
 Time of concentration =   12.58 min.
 Rainfall intensity =     3.070(In/Hr)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      221.000 to Point/Station      221.000
 **** USER DEFINED FLOW INFORMATION AT A POINT ****
 ______________________________________________________________________
 Rainfall intensity =      3.646(In/Hr) for a   100.0 year storm
 UNDEVELOPED (poor cover) subarea           
 Runoff Coefficient = 0.861
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
 RI index for soil(AMC 2)  =  89.00
 Pervious area fraction =  1.000; Impervious fraction =  0.000
 User specified values are as follows:
 TC =   9.20 min.  Rain intensity =       3.65(In/Hr)
 Total area =         2.10(Ac.)  Total runoff =      5.80(CFS)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      221.000 to Point/Station      222.000
 **** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 Top of natural channel elevation =   1344.400(Ft.)
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 End of natural channel elevation =   1312.400(Ft.)
 Length of natural channel  =   621.000(Ft.)
 Estimated mean flow rate at midpoint of channel =     10.633(CFS)

 Natural valley channel type used
 L.A. County flood control district formula for channel velocity:
  Velocity(ft/s) = (7 + 8(q(English Units)^.352)(slope^0.5)
 Velocity using mean channel flow =   5.76(Ft/s)

 Correction to map slope used on extremely rugged channels with
 drops and waterfalls (Plate D-6.2)
  Normal channel slope =  0.0515
 Corrected/adjusted channel slope =  0.0515
 Travel time =    1.80 min.     TC =   11.00  min.

  Adding area flow to channel
 UNDEVELOPED (poor cover) subarea           
 Runoff Coefficient = 0.857
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
 RI index for soil(AMC 2)  =  89.00
 Pervious area fraction =  1.000; Impervious fraction =  0.000
 Rainfall intensity =      3.306(In/Hr) for a   100.0 year storm
 Subarea runoff =      9.918(CFS) for      3.500(Ac.)
  Total runoff =     15.718(CFS) Total area =       5.600(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      221.000 to Point/Station      222.000
 **** CONFLUENCE OF MINOR STREAMS ****
 ______________________________________________________________________
 Along Main Stream number: 2 in normal stream number 2
 Stream flow area =      5.600(Ac.)
 Runoff from this stream =     15.718(CFS)
 Time of concentration =   11.00 min.
 Rainfall intensity =     3.306(In/Hr)
 Summary of stream data:

 Stream   Flow rate      TC            Rainfall Intensity
  No.       (CFS)       (min)                 (In/Hr)

 1        5.506     12.58                 3.070
 2       15.718     11.00                 3.306
 Largest stream flow has longer or shorter time of concentration
 Qp =     15.718 + sum of
    Qa          Tb/Ta
     5.506 *    0.874 =      4.814 
 Qp =     20.532

 Total of 2 streams to confluence:
 Flow rates before confluence point:
        5.506      15.718
 Area of streams before confluence:
         2.100        5.600
 Results of confluence:
 Total flow rate =     20.532(CFS)
 Time of concentration =    10.996 min.
 Effective stream area after confluence =      7.700(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      222.000 to Point/Station      223.000
 **** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 Top of natural channel elevation =   1312.400(Ft.)
 End of natural channel elevation =   1309.400(Ft.)
 Length of natural channel  =   305.000(Ft.)
 Estimated mean flow rate at midpoint of channel =     23.865(CFS)

 Natural valley channel type used
 L.A. County flood control district formula for channel velocity:
  Velocity(ft/s) = (7 + 8(q(English Units)^.352)(slope^0.5)
 Velocity using mean channel flow =   3.12(Ft/s)

 Correction to map slope used on extremely rugged channels with
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 drops and waterfalls (Plate D-6.2)
  Normal channel slope =  0.0098
 Corrected/adjusted channel slope =  0.0098
 Travel time =    1.63 min.     TC =   12.63  min.

  Adding area flow to channel
 UNDEVELOPED (poor cover) subarea           
 Runoff Coefficient = 0.854
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
 RI index for soil(AMC 2)  =  89.00
 Pervious area fraction =  1.000; Impervious fraction =  0.000
 Rainfall intensity =      3.064(In/Hr) for a   100.0 year storm
 Subarea runoff =      6.541(CFS) for      2.500(Ac.)
  Total runoff =     27.073(CFS) Total area =      10.200(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      222.000 to Point/Station      223.000
 **** CONFLUENCE OF MAIN STREAMS ****
 ______________________________________________________________________
 The following data inside Main Stream is listed:
 In Main Stream number: 2
 Stream flow area =     10.200(Ac.)
 Runoff from this stream =     27.073(CFS)
 Time of concentration =   12.63 min.
 Rainfall intensity =     3.064(In/Hr)
 Summary of stream data:

 Stream   Flow rate      TC            Rainfall Intensity
  No.       (CFS)       (min)                 (In/Hr)

  1      251.040     32.31          1.827
  2       27.073     12.63          3.064
 Largest stream flow has longer time of concentration
 Qp =    251.040 + sum of
    Qb         Ia/Ib
    27.073 *    0.596 =     16.146
 Qp =    267.187

 Total of 2 main streams to confluence:
 Flow rates before confluence point:
      251.040      27.073
 Area of streams before confluence:
       117.700       10.200

 Results of confluence:
 Total flow rate =    267.187(CFS)
 Time of concentration =    32.314 min.
 Effective stream area after confluence  =    127.900(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      223.000 to Point/Station      226.000
 **** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 Top of natural channel elevation =   1309.400(Ft.)
 End of natural channel elevation =   1307.800(Ft.)
 Length of natural channel  =   238.000(Ft.)
 Estimated mean flow rate at midpoint of channel =    268.753(CFS)

 Natural valley channel type used
 L.A. County flood control district formula for channel velocity:
  Velocity(ft/s) = (7 + 8(q(English Units)^.352)(slope^0.5)
 Velocity using mean channel flow =   5.27(Ft/s)

 Correction to map slope used on extremely rugged channels with
 drops and waterfalls (Plate D-6.2)
  Normal channel slope =  0.0067
 Corrected/adjusted channel slope =  0.0067
 Travel time =    0.75 min.     TC =   33.07  min.

  Adding area flow to channel
Page 10



BEXIST100
 UNDEVELOPED (poor cover) subarea           
 Runoff Coefficient = 0.825
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
 RI index for soil(AMC 2)  =  89.00
 Pervious area fraction =  1.000; Impervious fraction =  0.000
 Rainfall intensity =      1.804(In/Hr) for a   100.0 year storm
 Subarea runoff =      2.232(CFS) for      1.500(Ac.)
  Total runoff =    269.418(CFS) Total area =     129.400(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      223.000 to Point/Station      226.000
 **** CONFLUENCE OF MINOR STREAMS ****
 ______________________________________________________________________
 Along Main Stream number: 1 in normal stream number 1
 Stream flow area =    129.400(Ac.)
 Runoff from this stream =    269.418(CFS)
 Time of concentration =   33.07 min.
 Rainfall intensity =     1.804(In/Hr)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      224.000 to Point/Station      226.000
 **** USER DEFINED FLOW INFORMATION AT A POINT ****
 ______________________________________________________________________
 Rainfall intensity =      3.150(In/Hr) for a   100.0 year storm
 UNDEVELOPED (poor cover) subarea           
 Runoff Coefficient = 0.855
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
 RI index for soil(AMC 2)  =  89.00
 Pervious area fraction =  1.000; Impervious fraction =  0.000
 User specified values are as follows:
 TC =  12.00 min.  Rain intensity =       3.15(In/Hr)
 Total area =        11.00(Ac.)  Total runoff =     30.00(CFS)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      224.000 to Point/Station      226.000
 **** CONFLUENCE OF MINOR STREAMS ****
 ______________________________________________________________________
 Along Main Stream number: 1 in normal stream number 2
 Stream flow area =     11.000(Ac.)
 Runoff from this stream =     30.000(CFS)
 Time of concentration =   12.00 min.
 Rainfall intensity =     3.150(In/Hr)
 Summary of stream data:

 Stream   Flow rate      TC            Rainfall Intensity
  No.       (CFS)       (min)                 (In/Hr)

 1      269.418     33.07                 1.804
 2       30.000     12.00                 3.150
 Largest stream flow has longer time of concentration
 Qp =    269.418 + sum of
    Qb         Ia/Ib
    30.000 *    0.573 =     17.180 
 Qp =    286.598

 Total of 2 streams to confluence:
 Flow rates before confluence point:
      269.418      30.000
 Area of streams before confluence:
       129.400       11.000
 Results of confluence:
 Total flow rate =    286.598(CFS)
 Time of concentration =    33.066 min.
 Effective stream area after confluence =    140.400(Ac.)
 End of computations, total study area =          140.40 (Ac.)
  The following figures may
  be used for a unit hydrograph study of the same area.

  Area averaged pervious area fraction(Ap) = 0.478
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BEXIST100
 Area averaged RI index number =  78.3
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APPENDIX B: NORMAL DEPTH CALCULATIONS 



Project Description

Friction Method Manning Formula

Solve For Full Flow Capacity

Input Data

Roughness Coefficient 0.024

Channel Slope 0.00300 ft/ft

Normal Depth 5.50 ft

Diameter 5.50 ft

Discharge 99.62 ft³/s

Results

Discharge 99.62 ft³/s

Normal Depth 5.50 ft

Flow Area 23.76 ft²

Wetted Perimeter 17.28 ft

Hydraulic Radius 1.38 ft

Top Width 0.00 ft

Critical Depth 2.76 ft

Percent Full 100.0 %

Critical Slope 0.01187 ft/ft

Velocity 4.19 ft/s

Velocity Head 0.27 ft

Specific Energy 5.77 ft

Froude Number 0.00

Maximum Discharge 107.17 ft³/s

Discharge Full 99.62 ft³/s

Slope Full 0.00300 ft/ft

Flow Type SubCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Existing Sky Canyon 66" CMP CULVERT

3/27/2019 10:25:36 AM

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of1Page

aacosta
Text Box
This existing 66" Culvert has a full flow capacity of 99.62 cfs per the following normal depth calculations. However, the culvert also has 6 feet of head available without overflowing into surrounding areas. Approximately 0.5 feet of head are needed to convey the 100-year peak flow rate of 133.4 cfs. Therefore the pressurized system is acceptable. 



GVF Output Data

Normal Depth Over Rise 100.00 %

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 5.50 ft

Critical Depth 2.76 ft

Channel Slope 0.00300 ft/ft

Critical Slope 0.01187 ft/ft

Existing Sky Canyon 66" CMP CULVERT

3/27/2019 10:25:36 AM

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of2Page



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.015

Channel Slope 0.01790 ft/ft

Diameter 3.00 ft

Discharge 46.00 ft³/s

Results

Normal Depth 1.67 ft

Flow Area 4.03 ft²

Wetted Perimeter 5.04 ft

Hydraulic Radius 0.80 ft

Top Width 2.98 ft

Critical Depth 2.21 ft

Percent Full 55.5 %

Critical Slope 0.00795 ft/ft

Velocity 11.41 ft/s

Velocity Head 2.02 ft

Specific Energy 3.69 ft

Froude Number 1.73

Maximum Discharge 83.19 ft³/s

Discharge Full 77.33 ft³/s

Slope Full 0.00633 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 55.53 %

Downstream Velocity Infinity ft/s

Sky Canyon 36" RCP Culvert

3/26/2019 10:12:43 AM

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of1Page



GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 1.67 ft

Critical Depth 2.21 ft

Channel Slope 0.01790 ft/ft

Critical Slope 0.00795 ft/ft

Sky Canyon 36" RCP Culvert

3/26/2019 10:12:43 AM

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of2Page



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.015

Channel Slope 0.01920 ft/ft

Diameter 2.00 ft

Discharge 28.00 ft³/s

Results

Normal Depth 1.70 ft

Flow Area 2.85 ft²

Wetted Perimeter 4.69 ft

Hydraulic Radius 0.61 ft

Top Width 1.43 ft

Critical Depth 1.83 ft

Percent Full 85.0 %

Critical Slope 0.01776 ft/ft

Velocity 9.83 ft/s

Velocity Head 1.50 ft

Specific Energy 3.20 ft

Froude Number 1.23

Maximum Discharge 29.22 ft³/s

Discharge Full 27.17 ft³/s

Slope Full 0.02040 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 85.03 %

Downstream Velocity Infinity ft/s

Sky Canyon 24" RCP Culvert

3/26/2019 10:09:55 AM

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of1Page



GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 1.70 ft

Critical Depth 1.83 ft

Channel Slope 0.01920 ft/ft

Critical Slope 0.01776 ft/ft

Sky Canyon 24" RCP Culvert

3/26/2019 10:09:55 AM

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of2Page



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX C: RCFC & WCD PLATES 
 
 

 
 
 
 
 
 
 
 
 
 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX C-1: PLATE “D 5.5” RUNOFF INDEX NUMBERS FOR PERVIOUS AREA  
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APPENDIX C-2: PLATE “D 6.3” IMPERVIOUS COVER FOR DEVELOPED AREAS 
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APPENDIX D: NATIONAL RESOURCES CONSERVATION SERVICE WEB SOIL 
SURVEY 
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APPENDIX F: OFFSITE STORM DRAIN AS-BUILTS WITHIN SKY CANYON DRIVE 

 
 

 







 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX G: FRENCH VALLEY AIRPORT (EAST GRADING AND DRAINAGE) 
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APPENDIX H: EXISTING 78”  RCP (LINE “B”) AS-BUILT 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 















 

 
 
 
 
 
 
 
 
 
 
 
 
 

EXHIBIT “A”: OFFSITE HYDROLOGY MAP (RATIONAL METHOD) 
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