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SECTION 1 -  SUMMARY 

PURPOSE 

The purpose of this report is to document the hydrologic analyses performed in support of the Vernola 
Marketplace Apartment Community Phase B (VMAC-B) project located in Jurupa Valley, County of 
Riverside, California.  The project is bounded by the Interstate-15 to its west, VMAC Phase A to its south, 
and a commercial development to its east and north.  The project proposes to build a multi-family 
residential development on approximately 8.3 acres. The VMAC Phase B project consists of 18 apartment 
buildings along with all associated utility improvements, parking stalls, asphalt/concrete drive aisles, 
concrete walkways, and landscaping. This report will summarize the hydrologic analyses that were 
conducted in order to determine the necessary drainage improvements required to provide flood 
protection for the proposed building and safely convey the runoff through the site. 

The scope of this report will include the following: 

• Determine the peak 100-year and 10-year flow rates for the developed condition using the 
Riverside County Flood Control and Water Conservation District (RCFC&WCD) Rational 
Method. 

• Preparation of a preliminary report summarizing the hydrology results. 

DESCRIPTION OF WATERSHED 

As previously described, the project is proposing a multi-family residential development on 
approximately 8.3 acres of vacant land. Existing elevations across the site vary from 618 to 656 (NAVD88 
datum). The site currently slopes down at approximately 15% grade to the southeast.  The existing 
drainage pattern for the site and the general area is characterized by sheet flow across the site.   

Runoff is currently captured via an existing headwall/wingwall and accompanying 30” RCP (Lat J-3) 
which conveys flows from the site into an existing 12’W a 6’H RCB (Line J) that is maintained by 
RCFC&WCD. Line J directs flows westward offsite into an existing channel that runs adjacent to 
Interstate-15. This channel ultimately discharges all intercepted flows into the Santa Ana River. 

Line J was previously sized to convey flows from a tributary area of approximately 504 acres. This 
tributary area is roughly bounded by Bellegrave Avenue to the north, Interstate-15 to the west, Wineville 
Avenue to the east, and 68th Street to the south. Line J is currently sized to convey a peak flow of 
approximately 752 cfs. Information regarding Line J and its existing laterals can be found in the report 
titled “Hydrology Report for Vernola Trust; Line J of the Day Creek MDP” dated April 2011.   

PROPOSED CONDITIONS 

This report addresses the hydrologic analyses related to the development of the VMAC-B project. The 
VMAC-B project proposes a multi-family residential development on currently vacant land. In the 
proposed condition, flows will be captured by a series of catch basins and drop inlets located at localized 
low points throughout the site. A network of underground storm drain pipes will convey these flows 
from the drop inlets towards proposed modular wetland systems located near the southwestern corner of 
the site.   

Lat J-3 was previously designed to convey the onsite flows. The developed flows, however, will not drain 
towards the existing 30” RCP Lat J-3. Rather, Lat J-3 will be bulk-headed and abandoned in place in the 
proposed condition. A new 18” RCP Lat J-7 and a 30” RCP Lat J-8, located approximately 280’ and 180’ 
downstream, respectively, of Lat J-3, are proposed to convey flows from the developed site towards the 
existing Line J. Before runoff can be conveyed to Line J, it must be treated for water quality requirements. 



Vernola Trust Section 1 

Prelim Drainage Study – December 2021 Vernola Marketplace Apartment Community - Phase B 

 

Section 1 1-2 

Three modular wetland systems are being proposed to treat for water quality requirements. 
Specifications regarding the minimum treatment volume for these proposed underground chambers can 
be found in the Preliminary-WQMP Report. 

METHODOLOGY 

HYDROLOGY 
Hydrologic calculations were performed in accordance with the RCFC&WCD Hydrology Manual, dated 
April 1978.  The Rational Method was utilized in determining peak flow rates. 

The hydrological parameters, including rainfall values and soil types were derived from the RCFC&WCD 
Hydrology Manual.  The isohyetal maps and soil map have been included in Section 2. 

Rational Method calculations were performed using a computer program developed by CivilDesign 
Corporation and Joseph E. Bonadiman and Associates Inc.  The computer program is commonly referred 
to as CivilD which incorporates the hydrological parameters outlined in the RCFC&WCD Hydrology 
Manual. 

The Rational Method was used to determine the peak flow rates to size and design the drainage facilities 
need to convey onsite flows through the site to the proposed basin.  The flow rates were computed by 
generating a hydrologic “link-node” model in which the overall area is divided into separate drainage 
sub-areas, each tributary to a concentration point (node) determined by the proposed layout and grading. 

The Unit Hydrograph Method was used to determine the peak flow rates and volumes associated with 
the 100-year, 1-hour storm event for the site.  Calculations were performed for both the existing condition 
and developed condition to be used in the analysis of the proposed basin.  See Section 4 for additional 
information and results regarding the hydrologic analyses performed for this project. 
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Vernola Marketplace Neighborhood B
Figure 1 – Vicinity MapSource: Riverside County GIS, 2020H:
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Figure 2 - USGS Map
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Figure 3 - Aerial Map
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Vernola Marketplace Neighborhood B
Figure 4 – Receiving WaterbodiesSources: USGS DLG; USGS 30m DEM
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Vernola Marketplace Neighborhood B
Figure 5 – Soils Map
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SECTION 2 -  HYDROLOGY ANALYSIS  

HYDROLOGY PARAMETERS 

The RCFC&WCD Hydrology Manual was used to determine several of the hydrological parameters.  The 
following rainfall depths were utilized in the hydrology analyses, which were obtained from the 
isohyetal maps provided in the RCFC&WCD Hydrology Manual: 

 

 Table 1 – Precipitation Values 

 

Duration Duration 

Storm Event 

1-Hour 

(inches) 

24-Hour 

(inches) 

2-Year 0.5 2.0 

100-Year 1.20 6.0 

 
The value for slope of intensity was determined to be 0.5.  The isohyetal maps have been included in 
Appendix A. 

Based on the Plate C-1.14 in the RCFC&WCD Hydrology Manual, the project site is predominantly 
classified as soil type C. However, soil types AC and D are also present within the project site to a lower 
extent. The soils map is included in Appendix A. 

The “Urban Covers - Residential of Commercial Landscaping” cover type for soil types A, C, & D were 
used to represent the developed condition.  The table below summarizes the runoff index values and the 
recommended values for percentage of impervious cover for each category: 

Table 2 – Cover Type  

Cover 

Type 

Soil 

Group 

A 

Soil 

Group 

B 

Soil 

Group 

C 

Soil 

Group 

D 

Percentage 

of 

Impervious 

Cover 

Urban Covers – 

Residential or 

Commercial 

Landscaping  

32 N/A 69 75 67.9% 

 

ON-SITE RATIONAL METHOD HYDROLOGY 

The rational method was used to determine peak flow rates in order to adequately size the proposed 
subsurface storm drains and associated inlets used to convey on-site flows to the existing Line J. Based on 
the current site plan for the project, the “Apartment” subarea type was used within the rational method 
calculations for all areas proposed for development. 

The high-density nature of the VMAC-B project has led to a design with many small drop inlets 
(approximately 40 inlets) proposed throughout the site to capture all runoff. An initial subarea is 



Vernola Trust Section 2 

Prelim Drainage Study – December 2021 Vernola Marketplace Apartment Community - Phase B 

 

Section 4 2-2 

provided for an inlet located towards the end of a storm drain line. From there, the “Subarea Flow 
Addition” feature within CivilD was utilized to add the remaining area tributary to that storm drain line. 
This method of determining peak flow rates is conservative as the “Subarea Flow Addition” feature does 
not take the times of concentration into account for the larger tributary area. Rather, it adds the calculated 
flow rate in its entirety to the storm drain. The main storm drain lines considered are explained further in 
Section 3.   

Runoff is proposed to enter the Line J from two onsite storm drain lines. Subarea 1 consists of 
approximately 1.5 acres in the south end of the site that enter Line J via an 18” proposed storm drain Line 
A. Subarea 1 generates approximately 5.6 cfs of runoff. Subarea 2 consists of approximately 6.8 acres, the 
majority of the site, that ultimately enters Line J via an 30” proposed storm drain Line B. Subarea 2 
generates approximately 19.3 cfs of runoff that will enter the modular wetland systems for treatment. 
Most of the flows that enter the modular wetland systems come from the proposed storm drain Line B. 
Ultimately, Line J receives 24.9 cfs of flow from the developed VMAC-B project site.  

The following table summarizes the rational method results at key points and shows the flow rates 
generated by the subarea addition feature: 

 

Table 3 – Rational Method Results    

Point of Interest 

10-Year 

Peak Flow Rate 

(cfs) 

100-Year 

Peak Flow Rate 

(cfs) 

100-Year 

Subarea Addition 

Flow Rate 

(cfs) 

Node 102 – Area 100 & 100A 0.5 0.8 1.4 

Node 104 – Area 100B - - 0.8 

Node 109 – Area 110 & 110A 0.2 0.3 0.8 

Node 106 – Area 120  1.2 1.9 - 

Node 111 – Peak Flow Rate for Line A 3.7 5.6 - 

Node 202 – Area 200 & 200A 1.3 2.0 - 

Node 205 – Area 210 0.8 1.2 - 

Node 208 – Area 220 0.8 1.3 - 

Node 211 – Area 230 & 230A 0.4 0.5 0.3 

Node 216 – Area 240 & 240A 0.3 0.4 0.4 

Node 221 – Area 250 & 250A 1.5 2.3 0.3 

Node 226 – Area 260 0.8 1.2 - 

Node 229 – Area 270 1.0 1.6 - 

Node 232 – Area 280 & 280A 0.2 0.3 0.6 

Node 237 – Area 290 & 290A 0.2 0.4 0.3 



Vernola Trust Section 2 

Prelim Drainage Study – December 2021 Vernola Marketplace Apartment Community - Phase B 

 

Section 4 2-3 

Node 241 – Area 290B - - 0.3 

Node 243 – Area 300 1.0 1.6 - 

Node 248 – Area 400  0.8 1.2 - 

Node 251 – Area 410 & 410A 0.3 0.4 0.3 

Node 249 – Area 420 & 420A 0.2 0.4 0.3 

Node 257 – Area 420B - - 0.4 

Node 246 – Area 500 0.3 0.5 - 

Node 262 – Area 510 & 510A 0.4 0.6 1.2 

Node 265 – Area 510B - - 0.9 

Node 260 – Area 520 0.8 1.2 - 

Node 268 – Peak Flow Rate for Line B 12.7 19.3 - 

 

The rational method output files and hydrology map have been included in Appendix A. 
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SECTION 3 -  HYDRAULIC ANALYSIS 

ON-SITE STORM DRAIN FACILITIES 

Hydraulic analysis was not taken into consideration for the preliminary drainage.  
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SECTION 4 -  CONCLUSION 

Based on the analyses and results of this report, the following conclusions were derived from the 
hydrology results: 

• The proposed drainage improvements will adequately convey flows to the basin and provide 
flood protection for the 100-year storm event. 

• The proposed basins will provide adequate water quality treatment. 

• The proposed project will not impact flooding condition to upstream or downstream properties. 
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APPENDIX A – HYDROLOGY ANALYSIS 
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HYDROLOGIC SOILS GROUP MAP (PLATE C-1.14) 
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ISOHYETAL MAPS 
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10-YEAR ONSITE HYDROLOGY (RATIONAL METHOD) 



 
   Riverside County Rational Hydrology Program 
 
 CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2004 Version 7.0 
  Rational Hydrology Study        Date: 12/10/21  File:PROP10A.out 
 ------------------------------------------------------------------------ 
 2020-0251 - VMAC B 
 ONSITE RATIONAL METHOD HYDROLOGY 
 10 YEAR STORM EVENT  
 FN: PROP10A.OUT RSB 
 ------------------------------------------------------------------------ 
  *********   Hydrology Study Control Information ********** 
 
  English (in-lb) Units used in input data file 
 
 ------------------------------------------------------------------------ 
 
 
 Program License Serial Number 4010 
 
 ------------------------------------------------------------------------ 
 Rational Method Hydrology Program based on 
 Riverside County Flood Control & Water Conservation District 
 1978 hydrology manual 
 
 Storm event (year) =   10.00 Antecedent Moisture Condition = 2 
 
 Standard intensity-duration curves data (Plate D-4.1) 
 For the [ Norco ] area used. 
 10 year storm 10 minute intensity =  1.960(In/Hr) 
 10 year storm 60 minute intensity =  0.800(In/Hr) 
 100 year storm 10 minute intensity =  2.940(In/Hr) 
 100 year storm 60 minute intensity =  1.200(In/Hr) 
 
 Storm event year =  10.0 
 Calculated rainfall intensity data: 
 1 hour intensity =  0.800(In/Hr) 
 Slope of intensity duration curve = 0.5000 
 
 
 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      100.000 to Point/Station      101.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   112.000(Ft.) 
 Top (of initial area) elevation =   626.200(Ft.) 
 Bottom (of initial area) elevation =   624.800(Ft.) 
 Difference in elevation =     1.400(Ft.) 
 Slope =    0.01250  s(percent)=       1.25 
 TC = k(0.323)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =    5.123 min. 
 Rainfall intensity =      2.738(In/Hr) for a    10.0 year storm 
 APARTMENT subarea type                       
 Runoff Coefficient = 0.858 
 Decimal fraction soil group A = 0.200 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.800 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  61.60 
 Pervious area fraction =  0.200; Impervious fraction =  0.800 
 Initial subarea runoff =      0.493(CFS) 
 Total initial stream area =        0.210(Ac.) 
 Pervious area fraction = 0.200 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      101.000 to Point/Station      102.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   618.100(Ft.) 
 Downstream point/station elevation =   617.600(Ft.) 
 Pipe length  =    95.00(Ft.)   Manning's N = 0.013 



 No. of pipes = 1  Required pipe flow  =     0.493(CFS) 
 Nearest computed pipe diameter  =      9.00(In.) 
 Calculated individual pipe flow  =     0.493(CFS) 
 Normal flow depth in pipe =    4.02(In.) 
 Flow top width inside pipe =    8.95(In.) 
 Critical Depth =    3.80(In.) 
 Pipe flow velocity =      2.58(Ft/s) 
 Travel time through pipe =    0.61 min. 
 Time of concentration (TC) =     5.74 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      103.000 to Point/Station      102.000 
 **** SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 APARTMENT subarea type                       
 Runoff Coefficient = 0.856 
 Decimal fraction soil group A = 0.200 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.800 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  61.60 
 Pervious area fraction =  0.200; Impervious fraction =  0.800 
 Time of concentration =     5.74 min. 
 Rainfall intensity =      2.587(In/Hr) for a    10.0 year storm 
 Subarea runoff =      0.886(CFS) for      0.400(Ac.) 
 Total runoff =      1.380(CFS) Total area =       0.610(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      102.000 to Point/Station      104.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   617.600(Ft.) 
 Downstream point/station elevation =   616.800(Ft.) 
 Pipe length  =   160.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     1.380(CFS) 
 Nearest computed pipe diameter  =     12.00(In.) 
 Calculated individual pipe flow  =     1.380(CFS) 
 Normal flow depth in pipe =    6.33(In.) 
 Flow top width inside pipe =   11.98(In.) 
 Critical Depth =    5.96(In.) 
 Pipe flow velocity =      3.28(Ft/s) 
 Travel time through pipe =    0.81 min. 
 Time of concentration (TC) =     6.55 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      105.000 to Point/Station      104.000 
 **** SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 APARTMENT subarea type                       
 Runoff Coefficient = 0.854 
 Decimal fraction soil group A = 0.200 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.800 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  61.60 
 Pervious area fraction =  0.200; Impervious fraction =  0.800 
 Time of concentration =     6.55 min. 
 Rainfall intensity =      2.422(In/Hr) for a    10.0 year storm 
 Subarea runoff =      0.517(CFS) for      0.250(Ac.) 
 Total runoff =      1.897(CFS) Total area =       0.860(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      104.000 to Point/Station      108.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   616.800(Ft.) 
 Downstream point/station elevation =   616.200(Ft.) 
 Pipe length  =   113.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     1.897(CFS) 
 Nearest computed pipe diameter  =     12.00(In.) 
 Calculated individual pipe flow  =     1.897(CFS) 



 Normal flow depth in pipe =    7.62(In.) 
 Flow top width inside pipe =   11.56(In.) 
 Critical Depth =    7.04(In.) 
 Pipe flow velocity =      3.61(Ft/s) 
 Travel time through pipe =    0.52 min. 
 Time of concentration (TC) =     7.07 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      104.000 to Point/Station      108.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 1 
 Stream flow area =      0.860(Ac.) 
 Runoff from this stream =      1.897(CFS) 
 Time of concentration =    7.07 min. 
 Rainfall intensity =     2.330(In/Hr) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      112.000 to Point/Station      113.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =    71.000(Ft.) 
 Top (of initial area) elevation =   626.400(Ft.) 
 Bottom (of initial area) elevation =   623.400(Ft.) 
 Difference in elevation =     3.000(Ft.) 
 Slope =    0.04225  s(percent)=       4.23 
 TC = k(0.323)*[(length^3)/(elevation change)]^0.2 
 Warning: TC computed to be less than 5 min.; program is assuming the 
 time of concentration is 5 minutes. 
 Initial area time of concentration =    5.000 min. 
 Rainfall intensity =      2.771(In/Hr) for a    10.0 year storm 
 APARTMENT subarea type                       
 Runoff Coefficient = 0.858 
 Decimal fraction soil group A = 0.200 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.800 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  61.60 
 Pervious area fraction =  0.200; Impervious fraction =  0.800 
 Initial subarea runoff =      0.167(CFS) 
 Total initial stream area =        0.070(Ac.) 
 Pervious area fraction = 0.200 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      113.000 to Point/Station      109.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   617.800(Ft.) 
 Downstream point/station elevation =   617.300(Ft.) 
 Pipe length  =   104.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     0.167(CFS) 
 Nearest computed pipe diameter  =      6.00(In.) 
 Calculated individual pipe flow  =     0.167(CFS) 
 Normal flow depth in pipe =    2.75(In.) 
 Flow top width inside pipe =    5.98(In.) 
 Critical Depth =    2.44(In.) 
 Pipe flow velocity =      1.91(Ft/s) 
 Travel time through pipe =    0.91 min. 
 Time of concentration (TC) =     5.91 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      110.000 to Point/Station      109.000 
 **** SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 APARTMENT subarea type                       
 Runoff Coefficient = 0.856 
 Decimal fraction soil group A = 0.200 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.800 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  61.60 



 Pervious area fraction =  0.200; Impervious fraction =  0.800 
 Time of concentration =     5.91 min. 
 Rainfall intensity =      2.549(In/Hr) for a    10.0 year storm 
 Subarea runoff =      0.524(CFS) for      0.240(Ac.) 
 Total runoff =      0.690(CFS) Total area =       0.310(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      109.000 to Point/Station      108.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   617.300(Ft.) 
 Downstream point/station elevation =   616.200(Ft.) 
 Pipe length  =   213.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     0.690(CFS) 
 Nearest computed pipe diameter  =      9.00(In.) 
 Calculated individual pipe flow  =     0.690(CFS) 
 Normal flow depth in pipe =    4.92(In.) 
 Flow top width inside pipe =    8.96(In.) 
 Critical Depth =    4.54(In.) 
 Pipe flow velocity =      2.79(Ft/s) 
 Travel time through pipe =    1.27 min. 
 Time of concentration (TC) =     7.18 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      109.000 to Point/Station      108.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 2 
 Stream flow area =      0.310(Ac.) 
 Runoff from this stream =      0.690(CFS) 
 Time of concentration =    7.18 min. 
 Rainfall intensity =     2.312(In/Hr) 
 Summary of stream data: 
 
 Stream   Flow rate      TC            Rainfall Intensity 
  No.       (CFS)       (min)                 (In/Hr) 
 
 
 1        1.897      7.07                 2.330 
 2        0.690      7.18                 2.312 
 Largest stream flow has longer or shorter time of concentration 
 Qp =      1.897 + sum of 
    Qa          Tb/Ta 
     0.690 *    0.985 =      0.679  
 Qp =      2.576 
 
 Total of 2 streams to confluence: 
 Flow rates before confluence point: 
        1.897       0.690 
 Area of streams before confluence: 
         0.860        0.310 
 Results of confluence: 
 Total flow rate =      2.576(CFS) 
 Time of concentration =     7.070 min. 
 Effective stream area after confluence =      1.170(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      108.000 to Point/Station      106.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   616.200(Ft.) 
 Downstream point/station elevation =   616.100(Ft.) 
 Pipe length  =    13.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     2.576(CFS) 
 Nearest computed pipe diameter  =     12.00(In.) 
 Calculated individual pipe flow  =     2.576(CFS) 
 Normal flow depth in pipe =    8.30(In.) 
 Flow top width inside pipe =   11.09(In.) 
 Critical Depth =    8.26(In.) 
 Pipe flow velocity =      4.44(Ft/s) 
 Travel time through pipe =    0.05 min. 
 Time of concentration (TC) =     7.12 min. 



 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      108.000 to Point/Station      106.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 1 
 Stream flow area =      1.170(Ac.) 
 Runoff from this stream =      2.576(CFS) 
 Time of concentration =    7.12 min. 
 Rainfall intensity =     2.322(In/Hr) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      107.000 to Point/Station      106.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   246.000(Ft.) 
 Top (of initial area) elevation =   633.800(Ft.) 
 Bottom (of initial area) elevation =   625.200(Ft.) 
 Difference in elevation =     8.600(Ft.) 
 Slope =    0.03496  s(percent)=       3.50 
 TC = k(0.323)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =    5.713 min. 
 Rainfall intensity =      2.593(In/Hr) for a    10.0 year storm 
 APARTMENT subarea type                       
 Runoff Coefficient = 0.856 
 Decimal fraction soil group A = 0.200 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.800 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  61.60 
 Pervious area fraction =  0.200; Impervious fraction =  0.800 
 Initial subarea runoff =      1.221(CFS) 
 Total initial stream area =        0.550(Ac.) 
 Pervious area fraction = 0.200 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      107.000 to Point/Station      106.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 2 
 Stream flow area =      0.550(Ac.) 
 Runoff from this stream =      1.221(CFS) 
 Time of concentration =    5.71 min. 
 Rainfall intensity =     2.593(In/Hr) 
 Summary of stream data: 
 
 Stream   Flow rate      TC            Rainfall Intensity 
  No.       (CFS)       (min)                 (In/Hr) 
 
 
 1        2.576      7.12                 2.322 
 2        1.221      5.71                 2.593 
 Largest stream flow has longer time of concentration 
 Qp =      2.576 + sum of 
    Qb         Ia/Ib 
     1.221 *    0.896 =      1.094  
 Qp =      3.670 
 
 Total of 2 streams to confluence: 
 Flow rates before confluence point: 
        2.576       1.221 
 Area of streams before confluence: 
         1.170        0.550 
 Results of confluence: 
 Total flow rate =      3.670(CFS) 
 Time of concentration =     7.119 min. 
 Effective stream area after confluence =      1.720(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      106.000 to Point/Station      111.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 



 ______________________________________________________________________ 
 Upstream point/station elevation =   616.100(Ft.) 
 Downstream point/station elevation =   615.800(Ft.) 
 Pipe length  =    52.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     3.670(CFS) 
 Nearest computed pipe diameter  =     15.00(In.) 
 Calculated individual pipe flow  =     3.670(CFS) 
 Normal flow depth in pipe =    9.68(In.) 
 Flow top width inside pipe =   14.35(In.) 
 Critical Depth =    9.29(In.) 
 Pipe flow velocity =      4.39(Ft/s) 
 Travel time through pipe =    0.20 min. 
 Time of concentration (TC) =     7.32 min. 
 End of computations, total study area =            1.72 (Ac.) 
 The following figures may  
 be used for a unit hydrograph study of the same area.  
 
 Area averaged pervious area fraction(Ap) = 0.200  
 Area averaged RI index number =  61.6 
 
 



 
   Riverside County Rational Hydrology Program 
 
 CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2004 Version 7.0 
  Rational Hydrology Study        Date: 12/10/21  File:PROP10B.out 
 ------------------------------------------------------------------------ 
 2020-0251 - VMAC B 
 ONSITE RATIONAL METHOD HYDROLOGY 
 10 YEAR STORM EVENT  
 FN: PROP10B.OUT RSB 
 ------------------------------------------------------------------------ 
  *********   Hydrology Study Control Information ********** 
 
  English (in-lb) Units used in input data file 
 
 ------------------------------------------------------------------------ 
 
 
 Program License Serial Number 4010 
 
 ------------------------------------------------------------------------ 
 Rational Method Hydrology Program based on 
 Riverside County Flood Control & Water Conservation District 
 1978 hydrology manual 
 
 Storm event (year) =   10.00 Antecedent Moisture Condition = 2 
 
 Standard intensity-duration curves data (Plate D-4.1) 
 For the [ Norco ] area used. 
 10 year storm 10 minute intensity =  1.960(In/Hr) 
 10 year storm 60 minute intensity =  0.800(In/Hr) 
 100 year storm 10 minute intensity =  2.940(In/Hr) 
 100 year storm 60 minute intensity =  1.200(In/Hr) 
 
 Storm event year =  10.0 
 Calculated rainfall intensity data: 
 1 hour intensity =  0.800(In/Hr) 
 Slope of intensity duration curve = 0.5000 
 
 
 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      200.000 to Point/Station      201.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =    65.000(Ft.) 
 Top (of initial area) elevation =   639.200(Ft.) 
 Bottom (of initial area) elevation =   638.300(Ft.) 
 Difference in elevation =     0.900(Ft.) 
 Slope =    0.01385  s(percent)=       1.38 
 TC = k(0.323)*[(length^3)/(elevation change)]^0.2 
 Warning: TC computed to be less than 5 min.; program is assuming the 
 time of concentration is 5 minutes. 
 Initial area time of concentration =    5.000 min. 
 Rainfall intensity =      2.771(In/Hr) for a    10.0 year storm 
 APARTMENT subarea type                       
 Runoff Coefficient = 0.858 
 Decimal fraction soil group A = 0.200 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.800 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  61.60 
 Pervious area fraction =  0.200; Impervious fraction =  0.800 
 Initial subarea runoff =      0.333(CFS) 
 Total initial stream area =        0.140(Ac.) 
 Pervious area fraction = 0.200 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      201.000 to Point/Station      202.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   621.800(Ft.) 



 Downstream point/station elevation =   621.000(Ft.) 
 Pipe length  =   154.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     0.333(CFS) 
 Nearest computed pipe diameter  =      6.00(In.) 
 Calculated individual pipe flow  =     0.333(CFS) 
 Normal flow depth in pipe =    4.15(In.) 
 Flow top width inside pipe =    5.54(In.) 
 Critical Depth =    3.51(In.) 
 Pipe flow velocity =      2.30(Ft/s) 
 Travel time through pipe =    1.12 min. 
 Time of concentration (TC) =     6.12 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      201.000 to Point/Station      202.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 1 
 Stream flow area =      0.140(Ac.) 
 Runoff from this stream =      0.333(CFS) 
 Time of concentration =    6.12 min. 
 Rainfall intensity =     2.506(In/Hr) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      203.000 to Point/Station      204.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   123.000(Ft.) 
 Top (of initial area) elevation =   640.000(Ft.) 
 Bottom (of initial area) elevation =   638.700(Ft.) 
 Difference in elevation =     1.300(Ft.) 
 Slope =    0.01057  s(percent)=       1.06 
 TC = k(0.323)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =    5.500 min. 
 Rainfall intensity =      2.642(In/Hr) for a    10.0 year storm 
 APARTMENT subarea type                       
 Runoff Coefficient = 0.857 
 Decimal fraction soil group A = 0.200 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.800 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  61.60 
 Pervious area fraction =  0.200; Impervious fraction =  0.800 
 Initial subarea runoff =      0.996(CFS) 
 Total initial stream area =        0.440(Ac.) 
 Pervious area fraction = 0.200 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      204.000 to Point/Station      202.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   621.200(Ft.) 
 Downstream point/station elevation =   621.000(Ft.) 
 Pipe length  =    44.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     0.996(CFS) 
 Nearest computed pipe diameter  =      9.00(In.) 
 Calculated individual pipe flow  =     0.996(CFS) 
 Normal flow depth in pipe =    6.63(In.) 
 Flow top width inside pipe =    7.92(In.) 
 Critical Depth =    5.49(In.) 
 Pipe flow velocity =      2.85(Ft/s) 
 Travel time through pipe =    0.26 min. 
 Time of concentration (TC) =     5.76 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      204.000 to Point/Station      202.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 2 
 Stream flow area =      0.440(Ac.) 
 Runoff from this stream =      0.996(CFS) 
 Time of concentration =    5.76 min. 



 Rainfall intensity =     2.583(In/Hr) 
 Summary of stream data: 
 
 Stream   Flow rate      TC            Rainfall Intensity 
  No.       (CFS)       (min)                 (In/Hr) 
 
 
 1        0.333      6.12                 2.506 
 2        0.996      5.76                 2.583 
 Largest stream flow has longer or shorter time of concentration 
 Qp =      0.996 + sum of 
    Qa          Tb/Ta 
     0.333 *    0.941 =      0.314  
 Qp =      1.310 
 
 Total of 2 streams to confluence: 
 Flow rates before confluence point: 
        0.333       0.996 
 Area of streams before confluence: 
         0.140        0.440 
 Results of confluence: 
 Total flow rate =      1.310(CFS) 
 Time of concentration =     5.757 min. 
 Effective stream area after confluence =      0.580(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      202.000 to Point/Station      205.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   621.000(Ft.) 
 Downstream point/station elevation =   620.600(Ft.) 
 Pipe length  =    72.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     1.310(CFS) 
 Nearest computed pipe diameter  =     12.00(In.) 
 Calculated individual pipe flow  =     1.310(CFS) 
 Normal flow depth in pipe =    5.95(In.) 
 Flow top width inside pipe =   12.00(In.) 
 Critical Depth =    5.80(In.) 
 Pipe flow velocity =      3.37(Ft/s) 
 Travel time through pipe =    0.36 min. 
 Time of concentration (TC) =     6.11 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      202.000 to Point/Station      205.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 1 
 Stream flow area =      0.580(Ac.) 
 Runoff from this stream =      1.310(CFS) 
 Time of concentration =    6.11 min. 
 Rainfall intensity =     2.506(In/Hr) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      206.000 to Point/Station      207.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =    63.000(Ft.) 
 Top (of initial area) elevation =   639.200(Ft.) 
 Bottom (of initial area) elevation =   638.300(Ft.) 
 Difference in elevation =     0.900(Ft.) 
 Slope =    0.01429  s(percent)=       1.43 
 TC = k(0.323)*[(length^3)/(elevation change)]^0.2 
 Warning: TC computed to be less than 5 min.; program is assuming the 
 time of concentration is 5 minutes. 
 Initial area time of concentration =    5.000 min. 
 Rainfall intensity =      2.771(In/Hr) for a    10.0 year storm 
 APARTMENT subarea type                       
 Runoff Coefficient = 0.858 
 Decimal fraction soil group A = 0.200 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.800 
 Decimal fraction soil group D = 0.000 



 RI index for soil(AMC 2)  =  61.60 
 Pervious area fraction =  0.200; Impervious fraction =  0.800 
 Initial subarea runoff =      0.809(CFS) 
 Total initial stream area =        0.340(Ac.) 
 Pervious area fraction = 0.200 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      207.000 to Point/Station      205.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   621.200(Ft.) 
 Downstream point/station elevation =   620.600(Ft.) 
 Pipe length  =   119.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     0.809(CFS) 
 Nearest computed pipe diameter  =      9.00(In.) 
 Calculated individual pipe flow  =     0.809(CFS) 
 Normal flow depth in pipe =    5.48(In.) 
 Flow top width inside pipe =    8.78(In.) 
 Critical Depth =    4.93(In.) 
 Pipe flow velocity =      2.87(Ft/s) 
 Travel time through pipe =    0.69 min. 
 Time of concentration (TC) =     5.69 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      207.000 to Point/Station      205.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 2 
 Stream flow area =      0.340(Ac.) 
 Runoff from this stream =      0.809(CFS) 
 Time of concentration =    5.69 min. 
 Rainfall intensity =     2.597(In/Hr) 
 Summary of stream data: 
 
 Stream   Flow rate      TC            Rainfall Intensity 
  No.       (CFS)       (min)                 (In/Hr) 
 
 
 1        1.310      6.11                 2.506 
 2        0.809      5.69                 2.597 
 Largest stream flow has longer time of concentration 
 Qp =      1.310 + sum of 
    Qb         Ia/Ib 
     0.809 *    0.965 =      0.781  
 Qp =      2.090 
 
 Total of 2 streams to confluence: 
 Flow rates before confluence point: 
        1.310       0.809 
 Area of streams before confluence: 
         0.580        0.340 
 Results of confluence: 
 Total flow rate =      2.090(CFS) 
 Time of concentration =     6.113 min. 
 Effective stream area after confluence =      0.920(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      205.000 to Point/Station      208.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   620.600(Ft.) 
 Downstream point/station elevation =   620.400(Ft.) 
 Pipe length  =    33.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     2.090(CFS) 
 Nearest computed pipe diameter  =     12.00(In.) 
 Calculated individual pipe flow  =     2.090(CFS) 
 Normal flow depth in pipe =    7.78(In.) 
 Flow top width inside pipe =   11.46(In.) 
 Critical Depth =    7.42(In.) 
 Pipe flow velocity =      3.88(Ft/s) 
 Travel time through pipe =    0.14 min. 
 Time of concentration (TC) =     6.25 min. 



 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      205.000 to Point/Station      208.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 1 
 Stream flow area =      0.920(Ac.) 
 Runoff from this stream =      2.090(CFS) 
 Time of concentration =    6.25 min. 
 Rainfall intensity =     2.478(In/Hr) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      209.000 to Point/Station      210.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   107.000(Ft.) 
 Top (of initial area) elevation =   640.500(Ft.) 
 Bottom (of initial area) elevation =   637.500(Ft.) 
 Difference in elevation =     3.000(Ft.) 
 Slope =    0.02804  s(percent)=       2.80 
 TC = k(0.323)*[(length^3)/(elevation change)]^0.2 
 Warning: TC computed to be less than 5 min.; program is assuming the 
 time of concentration is 5 minutes. 
 Initial area time of concentration =    5.000 min. 
 Rainfall intensity =      2.771(In/Hr) for a    10.0 year storm 
 APARTMENT subarea type                       
 Runoff Coefficient = 0.858 
 Decimal fraction soil group A = 0.200 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.800 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  61.60 
 Pervious area fraction =  0.200; Impervious fraction =  0.800 
 Initial subarea runoff =      0.833(CFS) 
 Total initial stream area =        0.350(Ac.) 
 Pervious area fraction = 0.200 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      210.000 to Point/Station      208.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   620.800(Ft.) 
 Downstream point/station elevation =   620.400(Ft.) 
 Pipe length  =    66.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     0.833(CFS) 
 Nearest computed pipe diameter  =      9.00(In.) 
 Calculated individual pipe flow  =     0.833(CFS) 
 Normal flow depth in pipe =    5.27(In.) 
 Flow top width inside pipe =    8.87(In.) 
 Critical Depth =    5.00(In.) 
 Pipe flow velocity =      3.10(Ft/s) 
 Travel time through pipe =    0.35 min. 
 Time of concentration (TC) =     5.35 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      210.000 to Point/Station      208.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 2 
 Stream flow area =      0.350(Ac.) 
 Runoff from this stream =      0.833(CFS) 
 Time of concentration =    5.35 min. 
 Rainfall intensity =     2.678(In/Hr) 
 Summary of stream data: 
 
 Stream   Flow rate      TC            Rainfall Intensity 
  No.       (CFS)       (min)                 (In/Hr) 
 
 
 1        2.090      6.25                 2.478 
 2        0.833      5.35                 2.678 



 Largest stream flow has longer time of concentration 
 Qp =      2.090 + sum of 
    Qb         Ia/Ib 
     0.833 *    0.925 =      0.770  
 Qp =      2.861 
 
 Total of 2 streams to confluence: 
 Flow rates before confluence point: 
        2.090       0.833 
 Area of streams before confluence: 
         0.920        0.350 
 Results of confluence: 
 Total flow rate =      2.861(CFS) 
 Time of concentration =     6.255 min. 
 Effective stream area after confluence =      1.270(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      208.000 to Point/Station      211.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   620.400(Ft.) 
 Downstream point/station elevation =   620.100(Ft.) 
 Pipe length  =    65.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     2.861(CFS) 
 Nearest computed pipe diameter  =     15.00(In.) 
 Calculated individual pipe flow  =     2.861(CFS) 
 Normal flow depth in pipe =    8.82(In.) 
 Flow top width inside pipe =   14.76(In.) 
 Critical Depth =    8.14(In.) 
 Pipe flow velocity =      3.81(Ft/s) 
 Travel time through pipe =    0.28 min. 
 Time of concentration (TC) =     6.54 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      208.000 to Point/Station      211.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 1 
 Stream flow area =      1.270(Ac.) 
 Runoff from this stream =      2.861(CFS) 
 Time of concentration =    6.54 min. 
 Rainfall intensity =     2.423(In/Hr) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      212.000 to Point/Station      213.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =    73.000(Ft.) 
 Top (of initial area) elevation =   638.000(Ft.) 
 Bottom (of initial area) elevation =   635.600(Ft.) 
 Difference in elevation =     2.400(Ft.) 
 Slope =    0.03288  s(percent)=       3.29 
 TC = k(0.323)*[(length^3)/(elevation change)]^0.2 
 Warning: TC computed to be less than 5 min.; program is assuming the 
 time of concentration is 5 minutes. 
 Initial area time of concentration =    5.000 min. 
 Rainfall intensity =      2.771(In/Hr) for a    10.0 year storm 
 APARTMENT subarea type                       
 Runoff Coefficient = 0.858 
 Decimal fraction soil group A = 0.200 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.800 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  61.60 
 Pervious area fraction =  0.200; Impervious fraction =  0.800 
 Initial subarea runoff =      0.357(CFS) 
 Total initial stream area =        0.150(Ac.) 
 Pervious area fraction = 0.200 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      213.000 to Point/Station      214.000 



 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   620.600(Ft.) 
 Downstream point/station elevation =   620.300(Ft.) 
 Pipe length  =    65.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     0.357(CFS) 
 Nearest computed pipe diameter  =      6.00(In.) 
 Calculated individual pipe flow  =     0.357(CFS) 
 Normal flow depth in pipe =    4.62(In.) 
 Flow top width inside pipe =    5.05(In.) 
 Critical Depth =    3.64(In.) 
 Pipe flow velocity =      2.21(Ft/s) 
 Travel time through pipe =    0.49 min. 
 Time of concentration (TC) =     5.49 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      215.000 to Point/Station      214.000 
 **** SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 APARTMENT subarea type                       
 Runoff Coefficient = 0.857 
 Decimal fraction soil group A = 0.200 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.800 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  61.60 
 Pervious area fraction =  0.200; Impervious fraction =  0.800 
 Time of concentration =     5.49 min. 
 Rainfall intensity =      2.645(In/Hr) for a    10.0 year storm 
 Subarea runoff =      0.204(CFS) for      0.090(Ac.) 
 Total runoff =      0.561(CFS) Total area =       0.240(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      214.000 to Point/Station      211.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   620.300(Ft.) 
 Downstream point/station elevation =   620.100(Ft.) 
 Pipe length  =    46.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     0.561(CFS) 
 Nearest computed pipe diameter  =      9.00(In.) 
 Calculated individual pipe flow  =     0.561(CFS) 
 Normal flow depth in pipe =    4.57(In.) 
 Flow top width inside pipe =    9.00(In.) 
 Critical Depth =    4.07(In.) 
 Pipe flow velocity =      2.49(Ft/s) 
 Travel time through pipe =    0.31 min. 
 Time of concentration (TC) =     5.80 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      214.000 to Point/Station      211.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 2 
 Stream flow area =      0.240(Ac.) 
 Runoff from this stream =      0.561(CFS) 
 Time of concentration =    5.80 min. 
 Rainfall intensity =     2.573(In/Hr) 
 Summary of stream data: 
 
 Stream   Flow rate      TC            Rainfall Intensity 
  No.       (CFS)       (min)                 (In/Hr) 
 
 
 1        2.861      6.54                 2.423 
 2        0.561      5.80                 2.573 
 Largest stream flow has longer time of concentration 
 Qp =      2.861 + sum of 
    Qb         Ia/Ib 
     0.561 *    0.942 =      0.528  
 Qp =      3.389 
 



 Total of 2 streams to confluence: 
 Flow rates before confluence point: 
        2.861       0.561 
 Area of streams before confluence: 
         1.270        0.240 
 Results of confluence: 
 Total flow rate =      3.389(CFS) 
 Time of concentration =     6.539 min. 
 Effective stream area after confluence =      1.510(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      211.000 to Point/Station      216.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   620.100(Ft.) 
 Downstream point/station elevation =   619.800(Ft.) 
 Pipe length  =    56.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     3.389(CFS) 
 Nearest computed pipe diameter  =     15.00(In.) 
 Calculated individual pipe flow  =     3.389(CFS) 
 Normal flow depth in pipe =    9.40(In.) 
 Flow top width inside pipe =   14.51(In.) 
 Critical Depth =    8.91(In.) 
 Pipe flow velocity =      4.19(Ft/s) 
 Travel time through pipe =    0.22 min. 
 Time of concentration (TC) =     6.76 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      211.000 to Point/Station      216.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 1 
 Stream flow area =      1.510(Ac.) 
 Runoff from this stream =      3.389(CFS) 
 Time of concentration =    6.76 min. 
 Rainfall intensity =     2.383(In/Hr) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      217.000 to Point/Station      218.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =    87.000(Ft.) 
 Top (of initial area) elevation =   638.500(Ft.) 
 Bottom (of initial area) elevation =   636.000(Ft.) 
 Difference in elevation =     2.500(Ft.) 
 Slope =    0.02874  s(percent)=       2.87 
 TC = k(0.323)*[(length^3)/(elevation change)]^0.2 
 Warning: TC computed to be less than 5 min.; program is assuming the 
 time of concentration is 5 minutes. 
 Initial area time of concentration =    5.000 min. 
 Rainfall intensity =      2.771(In/Hr) for a    10.0 year storm 
 APARTMENT subarea type                       
 Runoff Coefficient = 0.858 
 Decimal fraction soil group A = 0.200 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.800 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  61.60 
 Pervious area fraction =  0.200; Impervious fraction =  0.800 
 Initial subarea runoff =      0.262(CFS) 
 Total initial stream area =        0.110(Ac.) 
 Pervious area fraction = 0.200 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      218.000 to Point/Station      219.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   620.300(Ft.) 
 Downstream point/station elevation =   620.000(Ft.) 
 Pipe length  =    53.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     0.262(CFS) 



 Nearest computed pipe diameter  =      6.00(In.) 
 Calculated individual pipe flow  =     0.262(CFS) 
 Normal flow depth in pipe =    3.42(In.) 
 Flow top width inside pipe =    5.94(In.) 
 Critical Depth =    3.09(In.) 
 Pipe flow velocity =      2.27(Ft/s) 
 Travel time through pipe =    0.39 min. 
 Time of concentration (TC) =     5.39 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      220.000 to Point/Station      219.000 
 **** SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 APARTMENT subarea type                       
 Runoff Coefficient = 0.857 
 Decimal fraction soil group A = 0.200 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.800 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  61.60 
 Pervious area fraction =  0.200; Impervious fraction =  0.800 
 Time of concentration =     5.39 min. 
 Rainfall intensity =      2.669(In/Hr) for a    10.0 year storm 
 Subarea runoff =      0.275(CFS) for      0.120(Ac.) 
 Total runoff =      0.536(CFS) Total area =       0.230(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      219.000 to Point/Station      216.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   620.000(Ft.) 
 Downstream point/station elevation =   619.800(Ft.) 
 Pipe length  =    43.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     0.536(CFS) 
 Nearest computed pipe diameter  =      9.00(In.) 
 Calculated individual pipe flow  =     0.536(CFS) 
 Normal flow depth in pipe =    4.37(In.) 
 Flow top width inside pipe =    9.00(In.) 
 Critical Depth =    3.97(In.) 
 Pipe flow velocity =      2.52(Ft/s) 
 Travel time through pipe =    0.28 min. 
 Time of concentration (TC) =     5.67 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      219.000 to Point/Station      216.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 2 
 Stream flow area =      0.230(Ac.) 
 Runoff from this stream =      0.536(CFS) 
 Time of concentration =    5.67 min. 
 Rainfall intensity =     2.601(In/Hr) 
 Summary of stream data: 
 
 Stream   Flow rate      TC            Rainfall Intensity 
  No.       (CFS)       (min)                 (In/Hr) 
 
 
 1        3.389      6.76                 2.383 
 2        0.536      5.67                 2.601 
 Largest stream flow has longer time of concentration 
 Qp =      3.389 + sum of 
    Qb         Ia/Ib 
     0.536 *    0.916 =      0.491  
 Qp =      3.880 
 
 Total of 2 streams to confluence: 
 Flow rates before confluence point: 
        3.389       0.536 
 Area of streams before confluence: 
         1.510        0.230 
 Results of confluence: 



 Total flow rate =      3.880(CFS) 
 Time of concentration =     6.762 min. 
 Effective stream area after confluence =      1.740(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      216.000 to Point/Station      221.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   619.800(Ft.) 
 Downstream point/station elevation =   619.700(Ft.) 
 Pipe length  =    17.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     3.880(CFS) 
 Nearest computed pipe diameter  =     15.00(In.) 
 Calculated individual pipe flow  =     3.880(CFS) 
 Normal flow depth in pipe =   10.00(In.) 
 Flow top width inside pipe =   14.14(In.) 
 Critical Depth =    9.55(In.) 
 Pipe flow velocity =      4.47(Ft/s) 
 Travel time through pipe =    0.06 min. 
 Time of concentration (TC) =     6.83 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      216.000 to Point/Station      221.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 1 
 Stream flow area =      1.740(Ac.) 
 Runoff from this stream =      3.880(CFS) 
 Time of concentration =    6.83 min. 
 Rainfall intensity =     2.372(In/Hr) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      222.000 to Point/Station      223.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   353.000(Ft.) 
 Top (of initial area) elevation =   638.400(Ft.) 
 Bottom (of initial area) elevation =   635.200(Ft.) 
 Difference in elevation =     3.200(Ft.) 
 Slope =    0.00907  s(percent)=       0.91 
 TC = k(0.323)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =    8.646 min. 
 Rainfall intensity =      2.107(In/Hr) for a    10.0 year storm 
 APARTMENT subarea type                       
 Runoff Coefficient = 0.849 
 Decimal fraction soil group A = 0.200 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.800 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  61.60 
 Pervious area fraction =  0.200; Impervious fraction =  0.800 
 Initial subarea runoff =      1.539(CFS) 
 Total initial stream area =        0.860(Ac.) 
 Pervious area fraction = 0.200 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      223.000 to Point/Station      224.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   620.600(Ft.) 
 Downstream point/station elevation =   619.800(Ft.) 
 Pipe length  =   141.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     1.539(CFS) 
 Nearest computed pipe diameter  =     12.00(In.) 
 Calculated individual pipe flow  =     1.539(CFS) 
 Normal flow depth in pipe =    6.52(In.) 
 Flow top width inside pipe =   11.96(In.) 
 Critical Depth =    6.31(In.) 
 Pipe flow velocity =      3.53(Ft/s) 
 Travel time through pipe =    0.67 min. 
 Time of concentration (TC) =     9.31 min. 



 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      225.000 to Point/Station      224.000 
 **** SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 APARTMENT subarea type                       
 Runoff Coefficient = 0.848 
 Decimal fraction soil group A = 0.200 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.800 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  61.60 
 Pervious area fraction =  0.200; Impervious fraction =  0.800 
 Time of concentration =     9.31 min. 
 Rainfall intensity =      2.031(In/Hr) for a    10.0 year storm 
 Subarea runoff =      0.172(CFS) for      0.100(Ac.) 
 Total runoff =      1.711(CFS) Total area =       0.960(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      224.000 to Point/Station      221.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   619.800(Ft.) 
 Downstream point/station elevation =   619.700(Ft.) 
 Pipe length  =    21.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     1.711(CFS) 
 Nearest computed pipe diameter  =     12.00(In.) 
 Calculated individual pipe flow  =     1.711(CFS) 
 Normal flow depth in pipe =    7.37(In.) 
 Flow top width inside pipe =   11.68(In.) 
 Critical Depth =    6.68(In.) 
 Pipe flow velocity =      3.38(Ft/s) 
 Travel time through pipe =    0.10 min. 
 Time of concentration (TC) =     9.41 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      224.000 to Point/Station      221.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 2 
 Stream flow area =      0.960(Ac.) 
 Runoff from this stream =      1.711(CFS) 
 Time of concentration =    9.41 min. 
 Rainfall intensity =     2.020(In/Hr) 
 Summary of stream data: 
 
 Stream   Flow rate      TC            Rainfall Intensity 
  No.       (CFS)       (min)                 (In/Hr) 
 
 
 1        3.880      6.83                 2.372 
 2        1.711      9.41                 2.020 
 Largest stream flow has longer or shorter time of concentration 
 Qp =      3.880 + sum of 
    Qa          Tb/Ta 
     1.711 *    0.725 =      1.240  
 Qp =      5.121 
 
 Total of 2 streams to confluence: 
 Flow rates before confluence point: 
        3.880       1.711 
 Area of streams before confluence: 
         1.740        0.960 
 Results of confluence: 
 Total flow rate =      5.121(CFS) 
 Time of concentration =     6.825 min. 
 Effective stream area after confluence =      2.700(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      221.000 to Point/Station      226.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 



 ______________________________________________________________________ 
 Upstream point/station elevation =   619.700(Ft.) 
 Downstream point/station elevation =   619.300(Ft.) 
 Pipe length  =    88.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     5.121(CFS) 
 Nearest computed pipe diameter  =     18.00(In.) 
 Calculated individual pipe flow  =     5.121(CFS) 
 Normal flow depth in pipe =   11.34(In.) 
 Flow top width inside pipe =   17.38(In.) 
 Critical Depth =   10.45(In.) 
 Pipe flow velocity =      4.37(Ft/s) 
 Travel time through pipe =    0.34 min. 
 Time of concentration (TC) =     7.16 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      221.000 to Point/Station      226.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 1 
 Stream flow area =      2.700(Ac.) 
 Runoff from this stream =      5.121(CFS) 
 Time of concentration =    7.16 min. 
 Rainfall intensity =     2.316(In/Hr) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      227.000 to Point/Station      228.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =    59.000(Ft.) 
 Top (of initial area) elevation =   636.000(Ft.) 
 Bottom (of initial area) elevation =   633.800(Ft.) 
 Difference in elevation =     2.200(Ft.) 
 Slope =    0.03729  s(percent)=       3.73 
 TC = k(0.323)*[(length^3)/(elevation change)]^0.2 
 Warning: TC computed to be less than 5 min.; program is assuming the 
 time of concentration is 5 minutes. 
 Initial area time of concentration =    5.000 min. 
 Rainfall intensity =      2.771(In/Hr) for a    10.0 year storm 
 APARTMENT subarea type                       
 Runoff Coefficient = 0.858 
 Decimal fraction soil group A = 0.200 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.800 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  61.60 
 Pervious area fraction =  0.200; Impervious fraction =  0.800 
 Initial subarea runoff =      0.761(CFS) 
 Total initial stream area =        0.320(Ac.) 
 Pervious area fraction = 0.200 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      228.000 to Point/Station      226.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   620.000(Ft.) 
 Downstream point/station elevation =   619.300(Ft.) 
 Pipe length  =   129.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     0.761(CFS) 
 Nearest computed pipe diameter  =      9.00(In.) 
 Calculated individual pipe flow  =     0.761(CFS) 
 Normal flow depth in pipe =    5.16(In.) 
 Flow top width inside pipe =    8.90(In.) 
 Critical Depth =    4.77(In.) 
 Pipe flow velocity =      2.91(Ft/s) 
 Travel time through pipe =    0.74 min. 
 Time of concentration (TC) =     5.74 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      228.000 to Point/Station      226.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 



 Along Main Stream number: 1 in normal stream number 2 
 Stream flow area =      0.320(Ac.) 
 Runoff from this stream =      0.761(CFS) 
 Time of concentration =    5.74 min. 
 Rainfall intensity =     2.587(In/Hr) 
 Summary of stream data: 
 
 Stream   Flow rate      TC            Rainfall Intensity 
  No.       (CFS)       (min)                 (In/Hr) 
 
 
 1        5.121      7.16                 2.316 
 2        0.761      5.74                 2.587 
 Largest stream flow has longer time of concentration 
 Qp =      5.121 + sum of 
    Qb         Ia/Ib 
     0.761 *    0.895 =      0.682  
 Qp =      5.802 
 
 Total of 2 streams to confluence: 
 Flow rates before confluence point: 
        5.121       0.761 
 Area of streams before confluence: 
         2.700        0.320 
 Results of confluence: 
 Total flow rate =      5.802(CFS) 
 Time of concentration =     7.161 min. 
 Effective stream area after confluence =      3.020(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      226.000 to Point/Station      229.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   619.300(Ft.) 
 Downstream point/station elevation =   619.100(Ft.) 
 Pipe length  =    41.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     5.802(CFS) 
 Nearest computed pipe diameter  =     18.00(In.) 
 Calculated individual pipe flow  =     5.802(CFS) 
 Normal flow depth in pipe =   12.07(In.) 
 Flow top width inside pipe =   16.92(In.) 
 Critical Depth =   11.15(In.) 
 Pipe flow velocity =      4.60(Ft/s) 
 Travel time through pipe =    0.15 min. 
 Time of concentration (TC) =     7.31 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      226.000 to Point/Station      229.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 1 
 Stream flow area =      3.020(Ac.) 
 Runoff from this stream =      5.802(CFS) 
 Time of concentration =    7.31 min. 
 Rainfall intensity =     2.292(In/Hr) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      230.000 to Point/Station      231.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   136.000(Ft.) 
 Top (of initial area) elevation =   636.400(Ft.) 
 Bottom (of initial area) elevation =   633.300(Ft.) 
 Difference in elevation =     3.100(Ft.) 
 Slope =    0.02279  s(percent)=       2.28 
 TC = k(0.323)*[(length^3)/(elevation change)]^0.2 
 Warning: TC computed to be less than 5 min.; program is assuming the 
 time of concentration is 5 minutes. 
 Initial area time of concentration =    5.000 min. 
 Rainfall intensity =      2.771(In/Hr) for a    10.0 year storm 
 APARTMENT subarea type                       
 Runoff Coefficient = 0.858 



 Decimal fraction soil group A = 0.200 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.800 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  61.60 
 Pervious area fraction =  0.200; Impervious fraction =  0.800 
 Initial subarea runoff =      1.023(CFS) 
 Total initial stream area =        0.430(Ac.) 
 Pervious area fraction = 0.200 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      231.000 to Point/Station      229.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   619.400(Ft.) 
 Downstream point/station elevation =   619.100(Ft.) 
 Pipe length  =    67.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     1.023(CFS) 
 Nearest computed pipe diameter  =      9.00(In.) 
 Calculated individual pipe flow  =     1.023(CFS) 
 Normal flow depth in pipe =    6.83(In.) 
 Flow top width inside pipe =    7.70(In.) 
 Critical Depth =    5.58(In.) 
 Pipe flow velocity =      2.84(Ft/s) 
 Travel time through pipe =    0.39 min. 
 Time of concentration (TC) =     5.39 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      231.000 to Point/Station      229.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 2 
 Stream flow area =      0.430(Ac.) 
 Runoff from this stream =      1.023(CFS) 
 Time of concentration =    5.39 min. 
 Rainfall intensity =     2.669(In/Hr) 
 Summary of stream data: 
 
 Stream   Flow rate      TC            Rainfall Intensity 
  No.       (CFS)       (min)                 (In/Hr) 
 
 
 1        5.802      7.31                 2.292 
 2        1.023      5.39                 2.669 
 Largest stream flow has longer time of concentration 
 Qp =      5.802 + sum of 
    Qb         Ia/Ib 
     1.023 *    0.859 =      0.879  
 Qp =      6.681 
 
 Total of 2 streams to confluence: 
 Flow rates before confluence point: 
        5.802       1.023 
 Area of streams before confluence: 
         3.020        0.430 
 Results of confluence: 
 Total flow rate =      6.681(CFS) 
 Time of concentration =     7.310 min. 
 Effective stream area after confluence =      3.450(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      229.000 to Point/Station      232.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   619.100(Ft.) 
 Downstream point/station elevation =   618.300(Ft.) 
 Pipe length  =   160.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     6.681(CFS) 
 Nearest computed pipe diameter  =     18.00(In.) 
 Calculated individual pipe flow  =     6.681(CFS) 
 Normal flow depth in pipe =   13.34(In.) 
 Flow top width inside pipe =   15.77(In.) 



 Critical Depth =   12.00(In.) 
 Pipe flow velocity =      4.76(Ft/s) 
 Travel time through pipe =    0.56 min. 
 Time of concentration (TC) =     7.87 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      229.000 to Point/Station      232.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 1 
 Stream flow area =      3.450(Ac.) 
 Runoff from this stream =      6.681(CFS) 
 Time of concentration =    7.87 min. 
 Rainfall intensity =     2.209(In/Hr) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      233.000 to Point/Station      234.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =    79.000(Ft.) 
 Top (of initial area) elevation =   629.900(Ft.) 
 Bottom (of initial area) elevation =   627.700(Ft.) 
 Difference in elevation =     2.200(Ft.) 
 Slope =    0.02785  s(percent)=       2.78 
 TC = k(0.323)*[(length^3)/(elevation change)]^0.2 
 Warning: TC computed to be less than 5 min.; program is assuming the 
 time of concentration is 5 minutes. 
 Initial area time of concentration =    5.000 min. 
 Rainfall intensity =      2.771(In/Hr) for a    10.0 year storm 
 APARTMENT subarea type                       
 Runoff Coefficient = 0.858 
 Decimal fraction soil group A = 0.200 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.800 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  61.60 
 Pervious area fraction =  0.200; Impervious fraction =  0.800 
 Initial subarea runoff =      0.214(CFS) 
 Total initial stream area =        0.090(Ac.) 
 Pervious area fraction = 0.200 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      234.000 to Point/Station      235.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   619.100(Ft.) 
 Downstream point/station elevation =   618.800(Ft.) 
 Pipe length  =    48.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     0.214(CFS) 
 Nearest computed pipe diameter  =      6.00(In.) 
 Calculated individual pipe flow  =     0.214(CFS) 
 Normal flow depth in pipe =    2.93(In.) 
 Flow top width inside pipe =    6.00(In.) 
 Critical Depth =    2.78(In.) 
 Pipe flow velocity =      2.24(Ft/s) 
 Travel time through pipe =    0.36 min. 
 Time of concentration (TC) =     5.36 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      236.000 to Point/Station      235.000 
 **** SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 APARTMENT subarea type                       
 Runoff Coefficient = 0.857 
 Decimal fraction soil group A = 0.200 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.800 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  61.60 
 Pervious area fraction =  0.200; Impervious fraction =  0.800 
 Time of concentration =     5.36 min. 



 Rainfall intensity =      2.677(In/Hr) for a    10.0 year storm 
 Subarea runoff =      0.390(CFS) for      0.170(Ac.) 
 Total runoff =      0.604(CFS) Total area =       0.260(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      235.000 to Point/Station      232.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   618.800(Ft.) 
 Downstream point/station elevation =   618.300(Ft.) 
 Pipe length  =   102.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     0.604(CFS) 
 Nearest computed pipe diameter  =      9.00(In.) 
 Calculated individual pipe flow  =     0.604(CFS) 
 Normal flow depth in pipe =    4.62(In.) 
 Flow top width inside pipe =    9.00(In.) 
 Critical Depth =    4.23(In.) 
 Pipe flow velocity =      2.65(Ft/s) 
 Travel time through pipe =    0.64 min. 
 Time of concentration (TC) =     6.00 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      235.000 to Point/Station      232.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 2 
 Stream flow area =      0.260(Ac.) 
 Runoff from this stream =      0.604(CFS) 
 Time of concentration =    6.00 min. 
 Rainfall intensity =     2.530(In/Hr) 
 Summary of stream data: 
 
 Stream   Flow rate      TC            Rainfall Intensity 
  No.       (CFS)       (min)                 (In/Hr) 
 
 
 1        6.681      7.87                 2.209 
 2        0.604      6.00                 2.530 
 Largest stream flow has longer time of concentration 
 Qp =      6.681 + sum of 
    Qb         Ia/Ib 
     0.604 *    0.873 =      0.528  
 Qp =      7.208 
 
 Total of 2 streams to confluence: 
 Flow rates before confluence point: 
        6.681       0.604 
 Area of streams before confluence: 
         3.450        0.260 
 Results of confluence: 
 Total flow rate =      7.208(CFS) 
 Time of concentration =     7.870 min. 
 Effective stream area after confluence =      3.710(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      232.000 to Point/Station      237.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   618.300(Ft.) 
 Downstream point/station elevation =   618.200(Ft.) 
 Pipe length  =    12.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     7.208(CFS) 
 Nearest computed pipe diameter  =     18.00(In.) 
 Calculated individual pipe flow  =     7.208(CFS) 
 Normal flow depth in pipe =   11.65(In.) 
 Flow top width inside pipe =   17.20(In.) 
 Critical Depth =   12.47(In.) 
 Pipe flow velocity =      5.96(Ft/s) 
 Travel time through pipe =    0.03 min. 
 Time of concentration (TC) =     7.90 min. 
 
 



 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      232.000 to Point/Station      237.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 1 
 Stream flow area =      3.710(Ac.) 
 Runoff from this stream =      7.208(CFS) 
 Time of concentration =    7.90 min. 
 Rainfall intensity =     2.204(In/Hr) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      238.000 to Point/Station      237.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =    57.000(Ft.) 
 Top (of initial area) elevation =   630.000(Ft.) 
 Bottom (of initial area) elevation =   627.700(Ft.) 
 Difference in elevation =     2.300(Ft.) 
 Slope =    0.04035  s(percent)=       4.04 
 TC = k(0.323)*[(length^3)/(elevation change)]^0.2 
 Warning: TC computed to be less than 5 min.; program is assuming the 
 time of concentration is 5 minutes. 
 Initial area time of concentration =    5.000 min. 
 Rainfall intensity =      2.771(In/Hr) for a    10.0 year storm 
 APARTMENT subarea type                       
 Runoff Coefficient = 0.858 
 Decimal fraction soil group A = 0.200 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.800 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  61.60 
 Pervious area fraction =  0.200; Impervious fraction =  0.800 
 Initial subarea runoff =      0.238(CFS) 
 Total initial stream area =        0.100(Ac.) 
 Pervious area fraction = 0.200 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      238.000 to Point/Station      237.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 2 
 Stream flow area =      0.100(Ac.) 
 Runoff from this stream =      0.238(CFS) 
 Time of concentration =    5.00 min. 
 Rainfall intensity =     2.771(In/Hr) 
 Summary of stream data: 
 
 Stream   Flow rate      TC            Rainfall Intensity 
  No.       (CFS)       (min)                 (In/Hr) 
 
 
 1        7.208      7.90                 2.204 
 2        0.238      5.00                 2.771 
 Largest stream flow has longer time of concentration 
 Qp =      7.208 + sum of 
    Qb         Ia/Ib 
     0.238 *    0.795 =      0.189  
 Qp =      7.398 
 
 Total of 2 streams to confluence: 
 Flow rates before confluence point: 
        7.208       0.238 
 Area of streams before confluence: 
         3.710        0.100 
 Results of confluence: 
 Total flow rate =      7.398(CFS) 
 Time of concentration =     7.904 min. 
 Effective stream area after confluence =      3.810(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      237.000 to Point/Station      239.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 



 ______________________________________________________________________ 
 Upstream point/station elevation =   618.300(Ft.) 
 Downstream point/station elevation =   618.100(Ft.) 
 Pipe length  =    43.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     7.398(CFS) 
 Nearest computed pipe diameter  =     21.00(In.) 
 Calculated individual pipe flow  =     7.398(CFS) 
 Normal flow depth in pipe =   12.75(In.) 
 Flow top width inside pipe =   20.51(In.) 
 Critical Depth =   12.09(In.) 
 Pipe flow velocity =      4.84(Ft/s) 
 Travel time through pipe =    0.15 min. 
 Time of concentration (TC) =     8.05 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      240.000 to Point/Station      239.000 
 **** SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 APARTMENT subarea type                       
 Runoff Coefficient = 0.850 
 Decimal fraction soil group A = 0.200 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.800 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  61.60 
 Pervious area fraction =  0.200; Impervious fraction =  0.800 
 Time of concentration =     8.05 min. 
 Rainfall intensity =      2.184(In/Hr) for a    10.0 year storm 
 Subarea runoff =      0.223(CFS) for      0.120(Ac.) 
 Total runoff =      7.620(CFS) Total area =       3.930(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      239.000 to Point/Station      241.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   618.100(Ft.) 
 Downstream point/station elevation =   617.800(Ft.) 
 Pipe length  =    67.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     7.620(CFS) 
 Nearest computed pipe diameter  =     21.00(In.) 
 Calculated individual pipe flow  =     7.620(CFS) 
 Normal flow depth in pipe =   13.17(In.) 
 Flow top width inside pipe =   20.31(In.) 
 Critical Depth =   12.27(In.) 
 Pipe flow velocity =      4.80(Ft/s) 
 Travel time through pipe =    0.23 min. 
 Time of concentration (TC) =     8.28 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      242.000 to Point/Station      241.000 
 **** SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 APARTMENT subarea type                       
 Runoff Coefficient = 0.850 
 Decimal fraction soil group A = 0.200 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.800 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  61.60 
 Pervious area fraction =  0.200; Impervious fraction =  0.800 
 Time of concentration =     8.28 min. 
 Rainfall intensity =      2.153(In/Hr) for a    10.0 year storm 
 Subarea runoff =      0.220(CFS) for      0.120(Ac.) 
 Total runoff =      7.840(CFS) Total area =       4.050(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      241.000 to Point/Station      243.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   617.800(Ft.) 
 Downstream point/station elevation =   617.600(Ft.) 



 Pipe length  =    67.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     7.840(CFS) 
 Nearest computed pipe diameter  =     21.00(In.) 
 Calculated individual pipe flow  =     7.840(CFS) 
 Normal flow depth in pipe =   15.66(In.) 
 Flow top width inside pipe =   18.29(In.) 
 Critical Depth =   12.45(In.) 
 Pipe flow velocity =      4.08(Ft/s) 
 Travel time through pipe =    0.27 min. 
 Time of concentration (TC) =     8.56 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      241.000 to Point/Station      243.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 1 
 Stream flow area =      4.050(Ac.) 
 Runoff from this stream =      7.840(CFS) 
 Time of concentration =    8.56 min. 
 Rainfall intensity =     2.118(In/Hr) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      244.000 to Point/Station      245.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   159.000(Ft.) 
 Top (of initial area) elevation =   651.400(Ft.) 
 Bottom (of initial area) elevation =   630.000(Ft.) 
 Difference in elevation =    21.400(Ft.) 
 Slope =    0.13459  s(percent)=      13.46 
 TC = k(0.323)*[(length^3)/(elevation change)]^0.2 
 Warning: TC computed to be less than 5 min.; program is assuming the 
 time of concentration is 5 minutes. 
 Initial area time of concentration =    5.000 min. 
 Rainfall intensity =      2.771(In/Hr) for a    10.0 year storm 
 APARTMENT subarea type                       
 Runoff Coefficient = 0.858 
 Decimal fraction soil group A = 0.200 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.800 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  61.60 
 Pervious area fraction =  0.200; Impervious fraction =  0.800 
 Initial subarea runoff =      1.023(CFS) 
 Total initial stream area =        0.430(Ac.) 
 Pervious area fraction = 0.200 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      245.000 to Point/Station      243.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   618.300(Ft.) 
 Downstream point/station elevation =   617.600(Ft.) 
 Pipe length  =   141.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     1.023(CFS) 
 Nearest computed pipe diameter  =      9.00(In.) 
 Calculated individual pipe flow  =     1.023(CFS) 
 Normal flow depth in pipe =    6.54(In.) 
 Flow top width inside pipe =    8.02(In.) 
 Critical Depth =    5.58(In.) 
 Pipe flow velocity =      2.98(Ft/s) 
 Travel time through pipe =    0.79 min. 
 Time of concentration (TC) =     5.79 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      245.000 to Point/Station      243.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 2 
 Stream flow area =      0.430(Ac.) 
 Runoff from this stream =      1.023(CFS) 



 Time of concentration =    5.79 min. 
 Rainfall intensity =     2.575(In/Hr) 
 Summary of stream data: 
 
 Stream   Flow rate      TC            Rainfall Intensity 
  No.       (CFS)       (min)                 (In/Hr) 
 
 
 1        7.840      8.56                 2.118 
 2        1.023      5.79                 2.575 
 Largest stream flow has longer time of concentration 
 Qp =      7.840 + sum of 
    Qb         Ia/Ib 
     1.023 *    0.822 =      0.841  
 Qp =      8.681 
 
 Total of 2 streams to confluence: 
 Flow rates before confluence point: 
        7.840       1.023 
 Area of streams before confluence: 
         4.050        0.430 
 Results of confluence: 
 Total flow rate =      8.681(CFS) 
 Time of concentration =     8.559 min. 
 Effective stream area after confluence =      4.480(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      243.000 to Point/Station      246.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   617.600(Ft.) 
 Downstream point/station elevation =   617.200(Ft.) 
 Pipe length  =    81.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     8.681(CFS) 
 Nearest computed pipe diameter  =     21.00(In.) 
 Calculated individual pipe flow  =     8.681(CFS) 
 Normal flow depth in pipe =   13.95(In.) 
 Flow top width inside pipe =   19.84(In.) 
 Critical Depth =   13.14(In.) 
 Pipe flow velocity =      5.12(Ft/s) 
 Travel time through pipe =    0.26 min. 
 Time of concentration (TC) =     8.82 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      243.000 to Point/Station      246.000 
 **** CONFLUENCE OF MAIN STREAMS **** 
 ______________________________________________________________________ 
 The following data inside Main Stream is listed: 
 In Main Stream number: 1 
 Stream flow area =      4.480(Ac.) 
 Runoff from this stream =      8.681(CFS) 
 Time of concentration =    8.82 min. 
 Rainfall intensity =     2.086(In/Hr) 
 Program is now starting with Main Stream No. 2 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      247.000 to Point/Station      248.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   500.000(Ft.) 
 Top (of initial area) elevation =   638.900(Ft.) 
 Bottom (of initial area) elevation =   627.100(Ft.) 
 Difference in elevation =    11.800(Ft.) 
 Slope =    0.02360  s(percent)=       2.36 
 TC = k(0.323)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =    8.207 min. 
 Rainfall intensity =      2.163(In/Hr) for a    10.0 year storm 
 APARTMENT subarea type                       
 Runoff Coefficient = 0.850 
 Decimal fraction soil group A = 0.200 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.800 



 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  61.60 
 Pervious area fraction =  0.200; Impervious fraction =  0.800 
 Initial subarea runoff =      0.809(CFS) 
 Total initial stream area =        0.440(Ac.) 
 Pervious area fraction = 0.200 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      248.000 to Point/Station      249.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   618.300(Ft.) 
 Downstream point/station elevation =   618.100(Ft.) 
 Pipe length  =    40.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     0.809(CFS) 
 Nearest computed pipe diameter  =      9.00(In.) 
 Calculated individual pipe flow  =     0.809(CFS) 
 Normal flow depth in pipe =    5.51(In.) 
 Flow top width inside pipe =    8.77(In.) 
 Critical Depth =    4.93(In.) 
 Pipe flow velocity =      2.86(Ft/s) 
 Travel time through pipe =    0.23 min. 
 Time of concentration (TC) =     8.44 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      248.000 to Point/Station      249.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 2 in normal stream number 1 
 Stream flow area =      0.440(Ac.) 
 Runoff from this stream =      0.809(CFS) 
 Time of concentration =    8.44 min. 
 Rainfall intensity =     2.133(In/Hr) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      250.000 to Point/Station      251.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =    93.000(Ft.) 
 Top (of initial area) elevation =   628.200(Ft.) 
 Bottom (of initial area) elevation =   626.800(Ft.) 
 Difference in elevation =     1.400(Ft.) 
 Slope =    0.01505  s(percent)=       1.51 
 TC = k(0.323)*[(length^3)/(elevation change)]^0.2 
 Warning: TC computed to be less than 5 min.; program is assuming the 
 time of concentration is 5 minutes. 
 Initial area time of concentration =    5.000 min. 
 Rainfall intensity =      2.771(In/Hr) for a    10.0 year storm 
 APARTMENT subarea type                       
 Runoff Coefficient = 0.858 
 Decimal fraction soil group A = 0.200 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.800 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  61.60 
 Pervious area fraction =  0.200; Impervious fraction =  0.800 
 Initial subarea runoff =      0.262(CFS) 
 Total initial stream area =        0.110(Ac.) 
 Pervious area fraction = 0.200 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      251.000 to Point/Station      252.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   618.800(Ft.) 
 Downstream point/station elevation =   618.300(Ft.) 
 Pipe length  =    91.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     0.262(CFS) 
 Nearest computed pipe diameter  =      6.00(In.) 
 Calculated individual pipe flow  =     0.262(CFS) 
 Normal flow depth in pipe =    3.45(In.) 



 Flow top width inside pipe =    5.93(In.) 
 Critical Depth =    3.09(In.) 
 Pipe flow velocity =      2.24(Ft/s) 
 Travel time through pipe =    0.68 min. 
 Time of concentration (TC) =     5.68 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      253.000 to Point/Station      252.000 
 **** SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 APARTMENT subarea type                       
 Runoff Coefficient = 0.856 
 Decimal fraction soil group A = 0.200 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.800 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  61.60 
 Pervious area fraction =  0.200; Impervious fraction =  0.800 
 Time of concentration =     5.68 min. 
 Rainfall intensity =      2.601(In/Hr) for a    10.0 year storm 
 Subarea runoff =      0.178(CFS) for      0.080(Ac.) 
 Total runoff =      0.440(CFS) Total area =       0.190(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      252.000 to Point/Station      249.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   618.300(Ft.) 
 Downstream point/station elevation =   618.100(Ft.) 
 Pipe length  =    41.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     0.440(CFS) 
 Nearest computed pipe diameter  =      9.00(In.) 
 Calculated individual pipe flow  =     0.440(CFS) 
 Normal flow depth in pipe =    3.85(In.) 
 Flow top width inside pipe =    8.91(In.) 
 Critical Depth =    3.58(In.) 
 Pipe flow velocity =      2.44(Ft/s) 
 Travel time through pipe =    0.28 min. 
 Time of concentration (TC) =     5.96 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      252.000 to Point/Station      249.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 2 in normal stream number 2 
 Stream flow area =      0.190(Ac.) 
 Runoff from this stream =      0.440(CFS) 
 Time of concentration =    5.96 min. 
 Rainfall intensity =     2.539(In/Hr) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      254.000 to Point/Station      249.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =    78.000(Ft.) 
 Top (of initial area) elevation =   627.900(Ft.) 
 Bottom (of initial area) elevation =   627.200(Ft.) 
 Difference in elevation =     0.700(Ft.) 
 Slope =    0.00897  s(percent)=       0.90 
 TC = k(0.323)*[(length^3)/(elevation change)]^0.2 
 Warning: TC computed to be less than 5 min.; program is assuming the 
 time of concentration is 5 minutes. 
 Initial area time of concentration =    5.000 min. 
 Rainfall intensity =      2.771(In/Hr) for a    10.0 year storm 
 APARTMENT subarea type                       
 Runoff Coefficient = 0.858 
 Decimal fraction soil group A = 0.200 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.800 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  61.60 



 Pervious area fraction =  0.200; Impervious fraction =  0.800 
 Initial subarea runoff =      0.238(CFS) 
 Total initial stream area =        0.100(Ac.) 
 Pervious area fraction = 0.200 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      254.000 to Point/Station      249.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 2 in normal stream number 3 
 Stream flow area =      0.100(Ac.) 
 Runoff from this stream =      0.238(CFS) 
 Time of concentration =    5.00 min. 
 Rainfall intensity =     2.771(In/Hr) 
 Summary of stream data: 
 
 Stream   Flow rate      TC            Rainfall Intensity 
  No.       (CFS)       (min)                 (In/Hr) 
 
 
 1        0.809      8.44                 2.133 
 2        0.440      5.96                 2.539 
 3        0.238      5.00                 2.771 
 Largest stream flow has longer time of concentration 
 Qp =      0.809 + sum of 
    Qb         Ia/Ib 
     0.440 *    0.840 =      0.370  
    Qb         Ia/Ib 
     0.238 *    0.770 =      0.183  
 Qp =      1.362 
 
 Total of 3 streams to confluence: 
 Flow rates before confluence point: 
        0.809       0.440       0.238 
 Area of streams before confluence: 
         0.440        0.190        0.100 
 Results of confluence: 
 Total flow rate =      1.362(CFS) 
 Time of concentration =     8.441 min. 
 Effective stream area after confluence =      0.730(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      249.000 to Point/Station      255.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   618.100(Ft.) 
 Downstream point/station elevation =   617.700(Ft.) 
 Pipe length  =    72.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     1.362(CFS) 
 Nearest computed pipe diameter  =     12.00(In.) 
 Calculated individual pipe flow  =     1.362(CFS) 
 Normal flow depth in pipe =    6.09(In.) 
 Flow top width inside pipe =   12.00(In.) 
 Critical Depth =    5.92(In.) 
 Pipe flow velocity =      3.40(Ft/s) 
 Travel time through pipe =    0.35 min. 
 Time of concentration (TC) =     8.79 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      256.000 to Point/Station      255.000 
 **** SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 APARTMENT subarea type                       
 Runoff Coefficient = 0.849 
 Decimal fraction soil group A = 0.200 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.800 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  61.60 
 Pervious area fraction =  0.200; Impervious fraction =  0.800 
 Time of concentration =     8.79 min. 
 Rainfall intensity =      2.090(In/Hr) for a    10.0 year storm 



 Subarea runoff =      0.213(CFS) for      0.120(Ac.) 
 Total runoff =      1.575(CFS) Total area =       0.850(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      255.000 to Point/Station      257.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   617.700(Ft.) 
 Downstream point/station elevation =   617.300(Ft.) 
 Pipe length  =    72.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     1.575(CFS) 
 Nearest computed pipe diameter  =     12.00(In.) 
 Calculated individual pipe flow  =     1.575(CFS) 
 Normal flow depth in pipe =    6.65(In.) 
 Flow top width inside pipe =   11.93(In.) 
 Critical Depth =    6.38(In.) 
 Pipe flow velocity =      3.52(Ft/s) 
 Travel time through pipe =    0.34 min. 
 Time of concentration (TC) =     9.13 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      258.000 to Point/Station      257.000 
 **** SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 APARTMENT subarea type                       
 Runoff Coefficient = 0.848 
 Decimal fraction soil group A = 0.200 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.800 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  61.60 
 Pervious area fraction =  0.200; Impervious fraction =  0.800 
 Time of concentration =     9.13 min. 
 Rainfall intensity =      2.050(In/Hr) for a    10.0 year storm 
 Subarea runoff =      0.261(CFS) for      0.150(Ac.) 
 Total runoff =      1.835(CFS) Total area =       1.000(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      257.000 to Point/Station      246.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   617.300(Ft.) 
 Downstream point/station elevation =   617.200(Ft.) 
 Pipe length  =    43.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     1.835(CFS) 
 Nearest computed pipe diameter  =     15.00(In.) 
 Calculated individual pipe flow  =     1.835(CFS) 
 Normal flow depth in pipe =    8.28(In.) 
 Flow top width inside pipe =   14.92(In.) 
 Critical Depth =    6.46(In.) 
 Pipe flow velocity =      2.64(Ft/s) 
 Travel time through pipe =    0.27 min. 
 Time of concentration (TC) =     9.41 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      257.000 to Point/Station      246.000 
 **** CONFLUENCE OF MAIN STREAMS **** 
 ______________________________________________________________________ 
 The following data inside Main Stream is listed: 
 In Main Stream number: 2 
 Stream flow area =      1.000(Ac.) 
 Runoff from this stream =      1.835(CFS) 
 Time of concentration =    9.41 min. 
 Rainfall intensity =     2.021(In/Hr) 
 Program is now starting with Main Stream No. 3 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      259.000 to Point/Station      246.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 



 Initial area flow distance =   127.000(Ft.) 
 Top (of initial area) elevation =   635.700(Ft.) 
 Bottom (of initial area) elevation =   627.300(Ft.) 
 Difference in elevation =     8.400(Ft.) 
 Slope =    0.06614  s(percent)=       6.61 
 TC = k(0.323)*[(length^3)/(elevation change)]^0.2 
 Warning: TC computed to be less than 5 min.; program is assuming the 
 time of concentration is 5 minutes. 
 Initial area time of concentration =    5.000 min. 
 Rainfall intensity =      2.771(In/Hr) for a    10.0 year storm 
 APARTMENT subarea type                       
 Runoff Coefficient = 0.858 
 Decimal fraction soil group A = 0.200 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.800 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  61.60 
 Pervious area fraction =  0.200; Impervious fraction =  0.800 
 Initial subarea runoff =      0.309(CFS) 
 Total initial stream area =        0.130(Ac.) 
 Pervious area fraction = 0.200 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      259.000 to Point/Station      246.000 
 **** CONFLUENCE OF MAIN STREAMS **** 
 ______________________________________________________________________ 
 The following data inside Main Stream is listed: 
 In Main Stream number: 3 
 Stream flow area =      0.130(Ac.) 
 Runoff from this stream =      0.309(CFS) 
 Time of concentration =    5.00 min. 
 Rainfall intensity =     2.771(In/Hr) 
 Summary of stream data: 
 
 Stream   Flow rate      TC            Rainfall Intensity 
  No.       (CFS)       (min)                 (In/Hr) 
 
 
 1        8.681      8.82          2.086 
 2        1.835      9.41          2.021 
 3        0.309      5.00          2.771 
 Largest stream flow has longer or shorter time of concentration 
 Qp =      8.681 + sum of 
    Qa          Tb/Ta 
     1.835 *    0.938 =      1.722 
    Qb         Ia/Ib 
     0.309 *    0.753 =      0.233 
 Qp =     10.636 
 
 Total of 3 main streams to confluence: 
 Flow rates before confluence point: 
        8.681       1.835       0.309 
 Area of streams before confluence: 
         4.480        1.000        0.130 
 
 
 Results of confluence: 
 Total flow rate =     10.636(CFS) 
 Time of concentration =     8.823 min. 
 Effective stream area after confluence  =      5.610(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      246.000 to Point/Station      260.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   617.200(Ft.) 
 Downstream point/station elevation =   616.800(Ft.) 
 Pipe length  =    73.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =    10.636(CFS) 
 Nearest computed pipe diameter  =     21.00(In.) 
 Calculated individual pipe flow  =    10.636(CFS) 
 Normal flow depth in pipe =   15.68(In.) 
 Flow top width inside pipe =   18.27(In.) 



 Critical Depth =   14.59(In.) 
 Pipe flow velocity =      5.52(Ft/s) 
 Travel time through pipe =    0.22 min. 
 Time of concentration (TC) =     9.04 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      246.000 to Point/Station      260.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 1 
 Stream flow area =      5.610(Ac.) 
 Runoff from this stream =     10.636(CFS) 
 Time of concentration =    9.04 min. 
 Rainfall intensity =     2.061(In/Hr) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      261.000 to Point/Station      262.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =    64.000(Ft.) 
 Top (of initial area) elevation =   628.000(Ft.) 
 Bottom (of initial area) elevation =   627.300(Ft.) 
 Difference in elevation =     0.700(Ft.) 
 Slope =    0.01094  s(percent)=       1.09 
 TC = k(0.323)*[(length^3)/(elevation change)]^0.2 
 Warning: TC computed to be less than 5 min.; program is assuming the 
 time of concentration is 5 minutes. 
 Initial area time of concentration =    5.000 min. 
 Rainfall intensity =      2.771(In/Hr) for a    10.0 year storm 
 APARTMENT subarea type                       
 Runoff Coefficient = 0.858 
 Decimal fraction soil group A = 0.200 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.800 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  61.60 
 Pervious area fraction =  0.200; Impervious fraction =  0.800 
 Initial subarea runoff =      0.381(CFS) 
 Total initial stream area =        0.160(Ac.) 
 Pervious area fraction = 0.200 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      262.000 to Point/Station      263.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   618.200(Ft.) 
 Downstream point/station elevation =   617.900(Ft.) 
 Pipe length  =    57.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     0.381(CFS) 
 Nearest computed pipe diameter  =      6.00(In.) 
 Calculated individual pipe flow  =     0.381(CFS) 
 Normal flow depth in pipe =    4.59(In.) 
 Flow top width inside pipe =    5.08(In.) 
 Critical Depth =    3.76(In.) 
 Pipe flow velocity =      2.36(Ft/s) 
 Travel time through pipe =    0.40 min. 
 Time of concentration (TC) =     5.40 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      264.000 to Point/Station      263.000 
 **** SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 APARTMENT subarea type                       
 Runoff Coefficient = 0.857 
 Decimal fraction soil group A = 0.200 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.800 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  61.60 
 Pervious area fraction =  0.200; Impervious fraction =  0.800 
 Time of concentration =     5.40 min. 



 Rainfall intensity =      2.666(In/Hr) for a    10.0 year storm 
 Subarea runoff =      0.800(CFS) for      0.350(Ac.) 
 Total runoff =      1.180(CFS) Total area =       0.510(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      263.000 to Point/Station      265.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   617.900(Ft.) 
 Downstream point/station elevation =   617.400(Ft.) 
 Pipe length  =   104.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     1.180(CFS) 
 Nearest computed pipe diameter  =     12.00(In.) 
 Calculated individual pipe flow  =     1.180(CFS) 
 Normal flow depth in pipe =    5.84(In.) 
 Flow top width inside pipe =   12.00(In.) 
 Critical Depth =    5.49(In.) 
 Pipe flow velocity =      3.11(Ft/s) 
 Travel time through pipe =    0.56 min. 
 Time of concentration (TC) =     5.96 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      266.000 to Point/Station      265.000 
 **** SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 APARTMENT subarea type                       
 Runoff Coefficient = 0.856 
 Decimal fraction soil group A = 0.200 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.800 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  61.60 
 Pervious area fraction =  0.200; Impervious fraction =  0.800 
 Time of concentration =     5.96 min. 
 Rainfall intensity =      2.538(In/Hr) for a    10.0 year storm 
 Subarea runoff =      0.565(CFS) for      0.260(Ac.) 
 Total runoff =      1.745(CFS) Total area =       0.770(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      265.000 to Point/Station      260.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   617.400(Ft.) 
 Downstream point/station elevation =   616.800(Ft.) 
 Pipe length  =   112.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     1.745(CFS) 
 Nearest computed pipe diameter  =     12.00(In.) 
 Calculated individual pipe flow  =     1.745(CFS) 
 Normal flow depth in pipe =    7.18(In.) 
 Flow top width inside pipe =   11.76(In.) 
 Critical Depth =    6.74(In.) 
 Pipe flow velocity =      3.56(Ft/s) 
 Travel time through pipe =    0.52 min. 
 Time of concentration (TC) =     6.49 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      265.000 to Point/Station      260.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 2 
 Stream flow area =      0.770(Ac.) 
 Runoff from this stream =      1.745(CFS) 
 Time of concentration =    6.49 min. 
 Rainfall intensity =     2.433(In/Hr) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      267.000 to Point/Station      260.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   115.000(Ft.) 



 Top (of initial area) elevation =   628.000(Ft.) 
 Bottom (of initial area) elevation =   626.700(Ft.) 
 Difference in elevation =     1.300(Ft.) 
 Slope =    0.01130  s(percent)=       1.13 
 TC = k(0.323)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =    5.282 min. 
 Rainfall intensity =      2.696(In/Hr) for a    10.0 year storm 
 APARTMENT subarea type                       
 Runoff Coefficient = 0.858 
 Decimal fraction soil group A = 0.200 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.800 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  61.60 
 Pervious area fraction =  0.200; Impervious fraction =  0.800 
 Initial subarea runoff =      0.786(CFS) 
 Total initial stream area =        0.340(Ac.) 
 Pervious area fraction = 0.200 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      267.000 to Point/Station      260.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 3 
 Stream flow area =      0.340(Ac.) 
 Runoff from this stream =      0.786(CFS) 
 Time of concentration =    5.28 min. 
 Rainfall intensity =     2.696(In/Hr) 
 Summary of stream data: 
 
 Stream   Flow rate      TC            Rainfall Intensity 
  No.       (CFS)       (min)                 (In/Hr) 
 
 
 1       10.636      9.04                 2.061 
 2        1.745      6.49                 2.433 
 3        0.786      5.28                 2.696 
 Largest stream flow has longer time of concentration 
 Qp =     10.636 + sum of 
    Qb         Ia/Ib 
     1.745 *    0.847 =      1.478  
    Qb         Ia/Ib 
     0.786 *    0.764 =      0.601  
 Qp =     12.715 
 
 Total of 3 streams to confluence: 
 Flow rates before confluence point: 
       10.636       1.745       0.786 
 Area of streams before confluence: 
         5.610        0.770        0.340 
 Results of confluence: 
 Total flow rate =     12.715(CFS) 
 Time of concentration =     9.043 min. 
 Effective stream area after confluence =      6.720(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      260.000 to Point/Station      268.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   616.800(Ft.) 
 Downstream point/station elevation =   616.100(Ft.) 
 Pipe length  =   150.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =    12.715(CFS) 
 Nearest computed pipe diameter  =     24.00(In.) 
 Calculated individual pipe flow  =    12.715(CFS) 
 Normal flow depth in pipe =   16.57(In.) 
 Flow top width inside pipe =   22.19(In.) 
 Critical Depth =   15.39(In.) 
 Pipe flow velocity =      5.49(Ft/s) 
 Travel time through pipe =    0.46 min. 
 Time of concentration (TC) =     9.50 min. 
 End of computations, total study area =            6.72 (Ac.) 
 The following figures may  



 be used for a unit hydrograph study of the same area.  
 
 Area averaged pervious area fraction(Ap) = 0.200  
 Area averaged RI index number =  61.6 
 
 



Vernola Trust Appendix A – Hydrologic Analysis 

Prelim Drainage Study – December 2021 Vernola Marketplace Apartment Community - Phase B 

Appendix A  

100-YEAR ONSITE HYDROLOGY (RATIONAL METHOD) 



  Riverside County Rational Hydrology Program 
 
 CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2004 Version 7.0 
  Rational Hydrology Study        Date: 12/08/21  File:PROP100A.out 
 ------------------------------------------------------------------------ 
 20-0251 - VMAC-B 
 ONSITE RATIONAL METHOD HYDROLOGY 
 100 YEAR STORM EVENT 
 FN: PROP100A.OUT RSB 
 ------------------------------------------------------------------------ 
  *********   Hydrology Study Control Information ********** 
 
  English (in-lb) Units used in input data file 
 
 ------------------------------------------------------------------------ 
 
 
 Program License Serial Number 4010 
 
 ------------------------------------------------------------------------ 
 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 [ Norco ] area used. 
 10 year storm 10 minute intensity =  1.960(In/Hr) 
 10 year storm 60 minute intensity =  0.800(In/Hr) 
 100 year storm 10 minute intensity =  2.940(In/Hr) 
 100 year storm 60 minute intensity =  1.200(In/Hr) 
 
 Storm event year = 100.0 
 Calculated rainfall intensity data: 
 1 hour intensity =  1.200(In/Hr) 
 Slope of intensity duration curve = 0.5000 
 
 
 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      100.000 to Point/Station      101.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   112.000(Ft.) 
 Top (of initial area) elevation =   626.200(Ft.) 
 Bottom (of initial area) elevation =   624.800(Ft.) 
 Difference in elevation =     1.400(Ft.) 
 Slope =    0.01250  s(percent)=       1.25 
 TC = k(0.323)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =    5.123 min. 
 Rainfall intensity =      4.107(In/Hr) for a   100.0 year storm 
 APARTMENT subarea type                       
 Runoff Coefficient = 0.870 
 Decimal fraction soil group A = 0.200 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.800 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  61.60 
 Pervious area fraction =  0.200; Impervious fraction =  0.800 
 Initial subarea runoff =      0.750(CFS) 
 Total initial stream area =        0.210(Ac.) 
 Pervious area fraction = 0.200 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      101.000 to Point/Station      102.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   618.100(Ft.) 
 Downstream point/station elevation =   617.600(Ft.) 
 Pipe length  =    95.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     0.750(CFS) 



 Nearest computed pipe diameter  =      9.00(In.) 
 Calculated individual pipe flow  =     0.750(CFS) 
 Normal flow depth in pipe =    5.16(In.) 
 Flow top width inside pipe =    8.90(In.) 
 Critical Depth =    4.73(In.) 
 Pipe flow velocity =      2.87(Ft/s) 
 Travel time through pipe =    0.55 min. 
 Time of concentration (TC) =     5.68 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      103.000 to Point/Station      102.000 
 **** SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 APARTMENT subarea type                       
 Runoff Coefficient = 0.868 
 Decimal fraction soil group A = 0.200 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.800 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  61.60 
 Pervious area fraction =  0.200; Impervious fraction =  0.800 
 Time of concentration =     5.68 min. 
 Rainfall intensity =      3.902(In/Hr) for a   100.0 year storm 
 Subarea runoff =      1.355(CFS) for      0.400(Ac.) 
 Total runoff =      2.105(CFS) Total area =       0.610(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      102.000 to Point/Station      104.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   617.600(Ft.) 
 Downstream point/station elevation =   616.800(Ft.) 
 Pipe length  =   160.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     2.105(CFS) 
 Nearest computed pipe diameter  =     12.00(In.) 
 Calculated individual pipe flow  =     2.105(CFS) 
 Normal flow depth in pipe =    8.39(In.) 
 Flow top width inside pipe =   11.01(In.) 
 Critical Depth =    7.43(In.) 
 Pipe flow velocity =      3.59(Ft/s) 
 Travel time through pipe =    0.74 min. 
 Time of concentration (TC) =     6.42 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      105.000 to Point/Station      104.000 
 **** SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 APARTMENT subarea type                       
 Runoff Coefficient = 0.867 
 Decimal fraction soil group A = 0.200 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.800 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  61.60 
 Pervious area fraction =  0.200; Impervious fraction =  0.800 
 Time of concentration =     6.42 min. 
 Rainfall intensity =      3.669(In/Hr) for a   100.0 year storm 
 Subarea runoff =      0.795(CFS) for      0.250(Ac.) 
 Total runoff =      2.900(CFS) Total area =       0.860(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      104.000 to Point/Station      108.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   616.800(Ft.) 
 Downstream point/station elevation =   616.200(Ft.) 
 Pipe length  =   113.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     2.900(CFS) 
 Nearest computed pipe diameter  =     15.00(In.) 
 Calculated individual pipe flow  =     2.900(CFS) 
 Normal flow depth in pipe =    8.52(In.) 

Jason
Highlight
Could have used node 101 for this, a separate node is not needed, but okay.



 Flow top width inside pipe =   14.86(In.) 
 Critical Depth =    8.21(In.) 
 Pipe flow velocity =      4.03(Ft/s) 
 Travel time through pipe =    0.47 min. 
 Time of concentration (TC) =     6.88 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      104.000 to Point/Station      108.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 1 
 Stream flow area =      0.860(Ac.) 
 Runoff from this stream =      2.900(CFS) 
 Time of concentration =    6.88 min. 
 Rainfall intensity =     3.543(In/Hr) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      112.000 to Point/Station      113.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =    71.000(Ft.) 
 Top (of initial area) elevation =   626.400(Ft.) 
 Bottom (of initial area) elevation =   623.400(Ft.) 
 Difference in elevation =     3.000(Ft.) 
 Slope =    0.04225  s(percent)=       4.23 
 TC = k(0.323)*[(length^3)/(elevation change)]^0.2 
 Warning: TC computed to be less than 5 min.; program is assuming the 
 time of concentration is 5 minutes. 
 Initial area time of concentration =    5.000 min. 
 Rainfall intensity =      4.157(In/Hr) for a   100.0 year storm 
 APARTMENT subarea type                       
 Runoff Coefficient = 0.870 
 Decimal fraction soil group A = 0.200 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.800 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  61.60 
 Pervious area fraction =  0.200; Impervious fraction =  0.800 
 Initial subarea runoff =      0.253(CFS) 
 Total initial stream area =        0.070(Ac.) 
 Pervious area fraction = 0.200 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      113.000 to Point/Station      109.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   617.800(Ft.) 
 Downstream point/station elevation =   617.300(Ft.) 
 Pipe length  =   104.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     0.253(CFS) 
 Nearest computed pipe diameter  =      6.00(In.) 
 Calculated individual pipe flow  =     0.253(CFS) 
 Normal flow depth in pipe =    3.53(In.) 
 Flow top width inside pipe =    5.91(In.) 
 Critical Depth =    3.04(In.) 
 Pipe flow velocity =      2.11(Ft/s) 
 Travel time through pipe =    0.82 min. 
 Time of concentration (TC) =     5.82 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      110.000 to Point/Station      109.000 
 **** SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 APARTMENT subarea type                       
 Runoff Coefficient = 0.868 
 Decimal fraction soil group A = 0.200 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.800 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  61.60 
 Pervious area fraction =  0.200; Impervious fraction =  0.800 



 Time of concentration =     5.82 min. 
 Rainfall intensity =      3.853(In/Hr) for a   100.0 year storm 
 Subarea runoff =      0.803(CFS) for      0.240(Ac.) 
 Total runoff =      1.056(CFS) Total area =       0.310(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      109.000 to Point/Station      108.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   617.300(Ft.) 
 Downstream point/station elevation =   616.200(Ft.) 
 Pipe length  =   213.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     1.056(CFS) 
 Nearest computed pipe diameter  =      9.00(In.) 
 Calculated individual pipe flow  =     1.056(CFS) 
 Normal flow depth in pipe =    6.60(In.) 
 Flow top width inside pipe =    7.96(In.) 
 Critical Depth =    5.66(In.) 
 Pipe flow velocity =      3.04(Ft/s) 
 Travel time through pipe =    1.17 min. 
 Time of concentration (TC) =     6.99 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      109.000 to Point/Station      108.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 2 
 Stream flow area =      0.310(Ac.) 
 Runoff from this stream =      1.056(CFS) 
 Time of concentration =    6.99 min. 
 Rainfall intensity =     3.516(In/Hr) 
 Summary of stream data: 
 
 Stream   Flow rate      TC            Rainfall Intensity 
  No.       (CFS)       (min)                 (In/Hr) 
 
 
 1        2.900      6.88                 3.543 
 2        1.056      6.99                 3.516 
 Largest stream flow has longer or shorter time of concentration 
 Qp =      2.900 + sum of 
    Qa          Tb/Ta 
     1.056 *    0.985 =      1.040  
 Qp =      3.940 
 
 Total of 2 streams to confluence: 
 Flow rates before confluence point: 
        2.900       1.056 
 Area of streams before confluence: 
         0.860        0.310 
 Results of confluence: 
 Total flow rate =      3.940(CFS) 
 Time of concentration =     6.884 min. 
 Effective stream area after confluence =      1.170(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      108.000 to Point/Station      106.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   616.200(Ft.) 
 Downstream point/station elevation =   616.100(Ft.) 
 Pipe length  =    13.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     3.940(CFS) 
 Nearest computed pipe diameter  =     15.00(In.) 
 Calculated individual pipe flow  =     3.940(CFS) 
 Normal flow depth in pipe =    9.21(In.) 
 Flow top width inside pipe =   14.60(In.) 
 Critical Depth =    9.63(In.) 
 Pipe flow velocity =      4.99(Ft/s) 
 Travel time through pipe =    0.04 min. 
 Time of concentration (TC) =     6.93 min. 
 



 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      108.000 to Point/Station      106.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 1 
 Stream flow area =      1.170(Ac.) 
 Runoff from this stream =      3.940(CFS) 
 Time of concentration =    6.93 min. 
 Rainfall intensity =     3.531(In/Hr) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      107.000 to Point/Station      106.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   246.000(Ft.) 
 Top (of initial area) elevation =   633.800(Ft.) 
 Bottom (of initial area) elevation =   625.200(Ft.) 
 Difference in elevation =     8.600(Ft.) 
 Slope =    0.03496  s(percent)=       3.50 
 TC = k(0.323)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =    5.713 min. 
 Rainfall intensity =      3.889(In/Hr) for a   100.0 year storm 
 APARTMENT subarea type                       
 Runoff Coefficient = 0.868 
 Decimal fraction soil group A = 0.200 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.800 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  61.60 
 Pervious area fraction =  0.200; Impervious fraction =  0.800 
 Initial subarea runoff =      1.857(CFS) 
 Total initial stream area =        0.550(Ac.) 
 Pervious area fraction = 0.200 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      107.000 to Point/Station      106.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 2 
 Stream flow area =      0.550(Ac.) 
 Runoff from this stream =      1.857(CFS) 
 Time of concentration =    5.71 min. 
 Rainfall intensity =     3.889(In/Hr) 
 Summary of stream data: 
 
 Stream   Flow rate      TC            Rainfall Intensity 
  No.       (CFS)       (min)                 (In/Hr) 
 
 
 1        3.940      6.93                 3.531 
 2        1.857      5.71                 3.889 
 Largest stream flow has longer time of concentration 
 Qp =      3.940 + sum of 
    Qb         Ia/Ib 
     1.857 *    0.908 =      1.687  
 Qp =      5.627 
 
 Total of 2 streams to confluence: 
 Flow rates before confluence point: 
        3.940       1.857 
 Area of streams before confluence: 
         1.170        0.550 
 Results of confluence: 
 Total flow rate =      5.627(CFS) 
 Time of concentration =     6.928 min. 
 Effective stream area after confluence =      1.720(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      106.000 to Point/Station      111.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 



 Upstream point/station elevation =   616.100(Ft.) 
 Downstream point/station elevation =   615.800(Ft.) 
 Pipe length  =    52.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     5.627(CFS) 
 Nearest computed pipe diameter  =     18.00(In.) 
 Calculated individual pipe flow  =     5.627(CFS) 
 Normal flow depth in pipe =   11.16(In.) 
 Flow top width inside pipe =   17.48(In.) 
 Critical Depth =   10.98(In.) 
 Pipe flow velocity =      4.89(Ft/s) 
 Travel time through pipe =    0.18 min. 
 Time of concentration (TC) =     7.11 min. 
 End of computations, total study area =            1.72 (Ac.) 
 The following figures may  
 be used for a unit hydrograph study of the same area.  
 
 Area averaged pervious area fraction(Ap) = 0.200  
 Area averaged RI index number =  61.6 



 
   Riverside County Rational Hydrology Program 
 
 CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2004 Version 7.0 
  Rational Hydrology Study        Date: 12/10/21  File:PROP100B.out 
 ------------------------------------------------------------------------ 
 20-0251 - VMAC-B 
 ONSITE RATIONAL METHOD HYDROLOGY 
 100 YEAR STORM EVENT 
 FN: PROP100B.OUT RSB 
 ------------------------------------------------------------------------ 
  *********   Hydrology Study Control Information ********** 
 
  English (in-lb) Units used in input data file 
 
 ------------------------------------------------------------------------ 
 
 
 Program License Serial Number 4010 
 
 ------------------------------------------------------------------------ 
 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 [ Norco ] area used. 
 10 year storm 10 minute intensity =  1.960(In/Hr) 
 10 year storm 60 minute intensity =  0.800(In/Hr) 
 100 year storm 10 minute intensity =  2.940(In/Hr) 
 100 year storm 60 minute intensity =  1.200(In/Hr) 
 
 Storm event year = 100.0 
 Calculated rainfall intensity data: 
 1 hour intensity =  1.200(In/Hr) 
 Slope of intensity duration curve = 0.5000 
 
 
 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      200.000 to Point/Station      201.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =    65.000(Ft.) 
 Top (of initial area) elevation =   639.200(Ft.) 
 Bottom (of initial area) elevation =   638.300(Ft.) 
 Difference in elevation =     0.900(Ft.) 
 Slope =    0.01385  s(percent)=       1.38 
 TC = k(0.323)*[(length^3)/(elevation change)]^0.2 
 Warning: TC computed to be less than 5 min.; program is assuming the 
 time of concentration is 5 minutes. 
 Initial area time of concentration =    5.000 min. 
 Rainfall intensity =      4.157(In/Hr) for a   100.0 year storm 
 APARTMENT subarea type                       
 Runoff Coefficient = 0.870 
 Decimal fraction soil group A = 0.200 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.800 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  61.60 
 Pervious area fraction =  0.200; Impervious fraction =  0.800 
 Initial subarea runoff =      0.506(CFS) 
 Total initial stream area =        0.140(Ac.) 
 Pervious area fraction = 0.200 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      201.000 to Point/Station      202.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   621.800(Ft.) 



 Downstream point/station elevation =   621.000(Ft.) 
 Pipe length  =   154.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     0.506(CFS) 
 Nearest computed pipe diameter  =      9.00(In.) 
 Calculated individual pipe flow  =     0.506(CFS) 
 Normal flow depth in pipe =    4.10(In.) 
 Flow top width inside pipe =    8.96(In.) 
 Critical Depth =    3.85(In.) 
 Pipe flow velocity =      2.59(Ft/s) 
 Travel time through pipe =    0.99 min. 
 Time of concentration (TC) =     5.99 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      201.000 to Point/Station      202.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 1 
 Stream flow area =      0.140(Ac.) 
 Runoff from this stream =      0.506(CFS) 
 Time of concentration =    5.99 min. 
 Rainfall intensity =     3.797(In/Hr) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      203.000 to Point/Station      204.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   123.000(Ft.) 
 Top (of initial area) elevation =   640.000(Ft.) 
 Bottom (of initial area) elevation =   638.700(Ft.) 
 Difference in elevation =     1.300(Ft.) 
 Slope =    0.01057  s(percent)=       1.06 
 TC = k(0.323)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =    5.500 min. 
 Rainfall intensity =      3.963(In/Hr) for a   100.0 year storm 
 APARTMENT subarea type                       
 Runoff Coefficient = 0.869 
 Decimal fraction soil group A = 0.200 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.800 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  61.60 
 Pervious area fraction =  0.200; Impervious fraction =  0.800 
 Initial subarea runoff =      1.515(CFS) 
 Total initial stream area =        0.440(Ac.) 
 Pervious area fraction = 0.200 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      204.000 to Point/Station      202.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   621.200(Ft.) 
 Downstream point/station elevation =   621.000(Ft.) 
 Pipe length  =    44.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     1.515(CFS) 
 Nearest computed pipe diameter  =     12.00(In.) 
 Calculated individual pipe flow  =     1.515(CFS) 
 Normal flow depth in pipe =    6.91(In.) 
 Flow top width inside pipe =   11.86(In.) 
 Critical Depth =    6.26(In.) 
 Pipe flow velocity =      3.23(Ft/s) 
 Travel time through pipe =    0.23 min. 
 Time of concentration (TC) =     5.73 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      204.000 to Point/Station      202.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 2 
 Stream flow area =      0.440(Ac.) 
 Runoff from this stream =      1.515(CFS) 
 Time of concentration =    5.73 min. 



 Rainfall intensity =     3.884(In/Hr) 
 Summary of stream data: 
 
 Stream   Flow rate      TC            Rainfall Intensity 
  No.       (CFS)       (min)                 (In/Hr) 
 
 
 1        0.506      5.99                 3.797 
 2        1.515      5.73                 3.884 
 Largest stream flow has longer or shorter time of concentration 
 Qp =      1.515 + sum of 
    Qa          Tb/Ta 
     0.506 *    0.956 =      0.484  
 Qp =      1.999 
 
 Total of 2 streams to confluence: 
 Flow rates before confluence point: 
        0.506       1.515 
 Area of streams before confluence: 
         0.140        0.440 
 Results of confluence: 
 Total flow rate =      1.999(CFS) 
 Time of concentration =     5.727 min. 
 Effective stream area after confluence =      0.580(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      202.000 to Point/Station      205.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   621.000(Ft.) 
 Downstream point/station elevation =   620.600(Ft.) 
 Pipe length  =    72.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     1.999(CFS) 
 Nearest computed pipe diameter  =     12.00(In.) 
 Calculated individual pipe flow  =     1.999(CFS) 
 Normal flow depth in pipe =    7.77(In.) 
 Flow top width inside pipe =   11.47(In.) 
 Critical Depth =    7.24(In.) 
 Pipe flow velocity =      3.71(Ft/s) 
 Travel time through pipe =    0.32 min. 
 Time of concentration (TC) =     6.05 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      202.000 to Point/Station      205.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 1 
 Stream flow area =      0.580(Ac.) 
 Runoff from this stream =      1.999(CFS) 
 Time of concentration =    6.05 min. 
 Rainfall intensity =     3.779(In/Hr) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      206.000 to Point/Station      207.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =    63.000(Ft.) 
 Top (of initial area) elevation =   639.200(Ft.) 
 Bottom (of initial area) elevation =   638.300(Ft.) 
 Difference in elevation =     0.900(Ft.) 
 Slope =    0.01429  s(percent)=       1.43 
 TC = k(0.323)*[(length^3)/(elevation change)]^0.2 
 Warning: TC computed to be less than 5 min.; program is assuming the 
 time of concentration is 5 minutes. 
 Initial area time of concentration =    5.000 min. 
 Rainfall intensity =      4.157(In/Hr) for a   100.0 year storm 
 APARTMENT subarea type                       
 Runoff Coefficient = 0.870 
 Decimal fraction soil group A = 0.200 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.800 
 Decimal fraction soil group D = 0.000 



 RI index for soil(AMC 2)  =  61.60 
 Pervious area fraction =  0.200; Impervious fraction =  0.800 
 Initial subarea runoff =      1.230(CFS) 
 Total initial stream area =        0.340(Ac.) 
 Pervious area fraction = 0.200 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      207.000 to Point/Station      205.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   621.200(Ft.) 
 Downstream point/station elevation =   620.600(Ft.) 
 Pipe length  =   119.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     1.230(CFS) 
 Nearest computed pipe diameter  =     12.00(In.) 
 Calculated individual pipe flow  =     1.230(CFS) 
 Normal flow depth in pipe =    5.90(In.) 
 Flow top width inside pipe =   12.00(In.) 
 Critical Depth =    5.62(In.) 
 Pipe flow velocity =      3.20(Ft/s) 
 Travel time through pipe =    0.62 min. 
 Time of concentration (TC) =     5.62 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      207.000 to Point/Station      205.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 2 
 Stream flow area =      0.340(Ac.) 
 Runoff from this stream =      1.230(CFS) 
 Time of concentration =    5.62 min. 
 Rainfall intensity =     3.921(In/Hr) 
 Summary of stream data: 
 
 Stream   Flow rate      TC            Rainfall Intensity 
  No.       (CFS)       (min)                 (In/Hr) 
 
 
 1        1.999      6.05                 3.779 
 2        1.230      5.62                 3.921 
 Largest stream flow has longer time of concentration 
 Qp =      1.999 + sum of 
    Qb         Ia/Ib 
     1.230 *    0.964 =      1.185  
 Qp =      3.184 
 
 Total of 2 streams to confluence: 
 Flow rates before confluence point: 
        1.999       1.230 
 Area of streams before confluence: 
         0.580        0.340 
 Results of confluence: 
 Total flow rate =      3.184(CFS) 
 Time of concentration =     6.050 min. 
 Effective stream area after confluence =      0.920(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      205.000 to Point/Station      208.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   620.600(Ft.) 
 Downstream point/station elevation =   620.400(Ft.) 
 Pipe length  =    33.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     3.184(CFS) 
 Nearest computed pipe diameter  =     15.00(In.) 
 Calculated individual pipe flow  =     3.184(CFS) 
 Normal flow depth in pipe =    8.66(In.) 
 Flow top width inside pipe =   14.82(In.) 
 Critical Depth =    8.61(In.) 
 Pipe flow velocity =      4.34(Ft/s) 
 Travel time through pipe =    0.13 min. 
 Time of concentration (TC) =     6.18 min. 



 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      205.000 to Point/Station      208.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 1 
 Stream flow area =      0.920(Ac.) 
 Runoff from this stream =      3.184(CFS) 
 Time of concentration =    6.18 min. 
 Rainfall intensity =     3.740(In/Hr) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      209.000 to Point/Station      210.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   107.000(Ft.) 
 Top (of initial area) elevation =   640.500(Ft.) 
 Bottom (of initial area) elevation =   637.500(Ft.) 
 Difference in elevation =     3.000(Ft.) 
 Slope =    0.02804  s(percent)=       2.80 
 TC = k(0.323)*[(length^3)/(elevation change)]^0.2 
 Warning: TC computed to be less than 5 min.; program is assuming the 
 time of concentration is 5 minutes. 
 Initial area time of concentration =    5.000 min. 
 Rainfall intensity =      4.157(In/Hr) for a   100.0 year storm 
 APARTMENT subarea type                       
 Runoff Coefficient = 0.870 
 Decimal fraction soil group A = 0.200 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.800 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  61.60 
 Pervious area fraction =  0.200; Impervious fraction =  0.800 
 Initial subarea runoff =      1.266(CFS) 
 Total initial stream area =        0.350(Ac.) 
 Pervious area fraction = 0.200 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      210.000 to Point/Station      208.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   620.800(Ft.) 
 Downstream point/station elevation =   620.400(Ft.) 
 Pipe length  =    66.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     1.266(CFS) 
 Nearest computed pipe diameter  =      9.00(In.) 
 Calculated individual pipe flow  =     1.266(CFS) 
 Normal flow depth in pipe =    7.24(In.) 
 Flow top width inside pipe =    7.14(In.) 
 Critical Depth =    6.22(In.) 
 Pipe flow velocity =      3.32(Ft/s) 
 Travel time through pipe =    0.33 min. 
 Time of concentration (TC) =     5.33 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      210.000 to Point/Station      208.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 2 
 Stream flow area =      0.350(Ac.) 
 Runoff from this stream =      1.266(CFS) 
 Time of concentration =    5.33 min. 
 Rainfall intensity =     4.026(In/Hr) 
 Summary of stream data: 
 
 Stream   Flow rate      TC            Rainfall Intensity 
  No.       (CFS)       (min)                 (In/Hr) 
 
 
 1        3.184      6.18                 3.740 
 2        1.266      5.33                 4.026 



 Largest stream flow has longer time of concentration 
 Qp =      3.184 + sum of 
    Qb         Ia/Ib 
     1.266 *    0.929 =      1.176  
 Qp =      4.360 
 
 Total of 2 streams to confluence: 
 Flow rates before confluence point: 
        3.184       1.266 
 Area of streams before confluence: 
         0.920        0.350 
 Results of confluence: 
 Total flow rate =      4.360(CFS) 
 Time of concentration =     6.177 min. 
 Effective stream area after confluence =      1.270(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      208.000 to Point/Station      211.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   620.400(Ft.) 
 Downstream point/station elevation =   620.100(Ft.) 
 Pipe length  =    65.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     4.360(CFS) 
 Nearest computed pipe diameter  =     15.00(In.) 
 Calculated individual pipe flow  =     4.360(CFS) 
 Normal flow depth in pipe =   12.21(In.) 
 Flow top width inside pipe =   11.67(In.) 
 Critical Depth =   10.15(In.) 
 Pipe flow velocity =      4.08(Ft/s) 
 Travel time through pipe =    0.27 min. 
 Time of concentration (TC) =     6.44 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      208.000 to Point/Station      211.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 1 
 Stream flow area =      1.270(Ac.) 
 Runoff from this stream =      4.360(CFS) 
 Time of concentration =    6.44 min. 
 Rainfall intensity =     3.662(In/Hr) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      212.000 to Point/Station      213.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =    73.000(Ft.) 
 Top (of initial area) elevation =   638.000(Ft.) 
 Bottom (of initial area) elevation =   635.600(Ft.) 
 Difference in elevation =     2.400(Ft.) 
 Slope =    0.03288  s(percent)=       3.29 
 TC = k(0.323)*[(length^3)/(elevation change)]^0.2 
 Warning: TC computed to be less than 5 min.; program is assuming the 
 time of concentration is 5 minutes. 
 Initial area time of concentration =    5.000 min. 
 Rainfall intensity =      4.157(In/Hr) for a   100.0 year storm 
 APARTMENT subarea type                       
 Runoff Coefficient = 0.870 
 Decimal fraction soil group A = 0.200 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.800 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  61.60 
 Pervious area fraction =  0.200; Impervious fraction =  0.800 
 Initial subarea runoff =      0.542(CFS) 
 Total initial stream area =        0.150(Ac.) 
 Pervious area fraction = 0.200 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      213.000 to Point/Station      214.000 



 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   620.600(Ft.) 
 Downstream point/station elevation =   620.300(Ft.) 
 Pipe length  =    65.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     0.542(CFS) 
 Nearest computed pipe diameter  =      9.00(In.) 
 Calculated individual pipe flow  =     0.542(CFS) 
 Normal flow depth in pipe =    4.41(In.) 
 Flow top width inside pipe =    9.00(In.) 
 Critical Depth =    4.00(In.) 
 Pipe flow velocity =      2.52(Ft/s) 
 Travel time through pipe =    0.43 min. 
 Time of concentration (TC) =     5.43 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      215.000 to Point/Station      214.000 
 **** SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 APARTMENT subarea type                       
 Runoff Coefficient = 0.869 
 Decimal fraction soil group A = 0.200 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.800 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  61.60 
 Pervious area fraction =  0.200; Impervious fraction =  0.800 
 Time of concentration =     5.43 min. 
 Rainfall intensity =      3.989(In/Hr) for a   100.0 year storm 
 Subarea runoff =      0.312(CFS) for      0.090(Ac.) 
 Total runoff =      0.854(CFS) Total area =       0.240(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      214.000 to Point/Station      211.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   620.300(Ft.) 
 Downstream point/station elevation =   620.100(Ft.) 
 Pipe length  =    46.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     0.854(CFS) 
 Nearest computed pipe diameter  =      9.00(In.) 
 Calculated individual pipe flow  =     0.854(CFS) 
 Normal flow depth in pipe =    6.00(In.) 
 Flow top width inside pipe =    8.49(In.) 
 Critical Depth =    5.07(In.) 
 Pipe flow velocity =      2.73(Ft/s) 
 Travel time through pipe =    0.28 min. 
 Time of concentration (TC) =     5.71 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      214.000 to Point/Station      211.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 2 
 Stream flow area =      0.240(Ac.) 
 Runoff from this stream =      0.854(CFS) 
 Time of concentration =    5.71 min. 
 Rainfall intensity =     3.890(In/Hr) 
 Summary of stream data: 
 
 Stream   Flow rate      TC            Rainfall Intensity 
  No.       (CFS)       (min)                 (In/Hr) 
 
 
 1        4.360      6.44                 3.662 
 2        0.854      5.71                 3.890 
 Largest stream flow has longer time of concentration 
 Qp =      4.360 + sum of 
    Qb         Ia/Ib 
     0.854 *    0.941 =      0.804  
 Qp =      5.165 
 



 Total of 2 streams to confluence: 
 Flow rates before confluence point: 
        4.360       0.854 
 Area of streams before confluence: 
         1.270        0.240 
 Results of confluence: 
 Total flow rate =      5.165(CFS) 
 Time of concentration =     6.442 min. 
 Effective stream area after confluence =      1.510(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      211.000 to Point/Station      216.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   620.100(Ft.) 
 Downstream point/station elevation =   619.800(Ft.) 
 Pipe length  =    56.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     5.165(CFS) 
 Nearest computed pipe diameter  =     18.00(In.) 
 Calculated individual pipe flow  =     5.165(CFS) 
 Normal flow depth in pipe =   10.80(In.) 
 Flow top width inside pipe =   17.63(In.) 
 Critical Depth =   10.50(In.) 
 Pipe flow velocity =      4.67(Ft/s) 
 Travel time through pipe =    0.20 min. 
 Time of concentration (TC) =     6.64 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      211.000 to Point/Station      216.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 1 
 Stream flow area =      1.510(Ac.) 
 Runoff from this stream =      5.165(CFS) 
 Time of concentration =    6.64 min. 
 Rainfall intensity =     3.607(In/Hr) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      217.000 to Point/Station      218.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =    87.000(Ft.) 
 Top (of initial area) elevation =   638.500(Ft.) 
 Bottom (of initial area) elevation =   636.000(Ft.) 
 Difference in elevation =     2.500(Ft.) 
 Slope =    0.02874  s(percent)=       2.87 
 TC = k(0.323)*[(length^3)/(elevation change)]^0.2 
 Warning: TC computed to be less than 5 min.; program is assuming the 
 time of concentration is 5 minutes. 
 Initial area time of concentration =    5.000 min. 
 Rainfall intensity =      4.157(In/Hr) for a   100.0 year storm 
 APARTMENT subarea type                       
 Runoff Coefficient = 0.870 
 Decimal fraction soil group A = 0.200 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.800 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  61.60 
 Pervious area fraction =  0.200; Impervious fraction =  0.800 
 Initial subarea runoff =      0.398(CFS) 
 Total initial stream area =        0.110(Ac.) 
 Pervious area fraction = 0.200 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      218.000 to Point/Station      219.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   620.300(Ft.) 
 Downstream point/station elevation =   620.000(Ft.) 
 Pipe length  =    53.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     0.398(CFS) 



 Nearest computed pipe diameter  =      6.00(In.) 
 Calculated individual pipe flow  =     0.398(CFS) 
 Normal flow depth in pipe =    4.64(In.) 
 Flow top width inside pipe =    5.02(In.) 
 Critical Depth =    3.85(In.) 
 Pipe flow velocity =      2.45(Ft/s) 
 Travel time through pipe =    0.36 min. 
 Time of concentration (TC) =     5.36 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      220.000 to Point/Station      219.000 
 **** SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 APARTMENT subarea type                       
 Runoff Coefficient = 0.869 
 Decimal fraction soil group A = 0.200 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.800 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  61.60 
 Pervious area fraction =  0.200; Impervious fraction =  0.800 
 Time of concentration =     5.36 min. 
 Rainfall intensity =      4.014(In/Hr) for a   100.0 year storm 
 Subarea runoff =      0.419(CFS) for      0.120(Ac.) 
 Total runoff =      0.817(CFS) Total area =       0.230(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      219.000 to Point/Station      216.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   620.000(Ft.) 
 Downstream point/station elevation =   619.800(Ft.) 
 Pipe length  =    43.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     0.817(CFS) 
 Nearest computed pipe diameter  =      9.00(In.) 
 Calculated individual pipe flow  =     0.817(CFS) 
 Normal flow depth in pipe =    5.67(In.) 
 Flow top width inside pipe =    8.69(In.) 
 Critical Depth =    4.96(In.) 
 Pipe flow velocity =      2.78(Ft/s) 
 Travel time through pipe =    0.26 min. 
 Time of concentration (TC) =     5.62 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      219.000 to Point/Station      216.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 2 
 Stream flow area =      0.230(Ac.) 
 Runoff from this stream =      0.817(CFS) 
 Time of concentration =    5.62 min. 
 Rainfall intensity =     3.921(In/Hr) 
 Summary of stream data: 
 
 Stream   Flow rate      TC            Rainfall Intensity 
  No.       (CFS)       (min)                 (In/Hr) 
 
 
 1        5.165      6.64                 3.607 
 2        0.817      5.62                 3.921 
 Largest stream flow has longer time of concentration 
 Qp =      5.165 + sum of 
    Qb         Ia/Ib 
     0.817 *    0.920 =      0.751  
 Qp =      5.916 
 
 Total of 2 streams to confluence: 
 Flow rates before confluence point: 
        5.165       0.817 
 Area of streams before confluence: 
         1.510        0.230 
 Results of confluence: 



 Total flow rate =      5.916(CFS) 
 Time of concentration =     6.642 min. 
 Effective stream area after confluence =      1.740(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      216.000 to Point/Station      221.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   619.800(Ft.) 
 Downstream point/station elevation =   619.700(Ft.) 
 Pipe length  =    17.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     5.916(CFS) 
 Nearest computed pipe diameter  =     18.00(In.) 
 Calculated individual pipe flow  =     5.916(CFS) 
 Normal flow depth in pipe =   11.46(In.) 
 Flow top width inside pipe =   17.31(In.) 
 Critical Depth =   11.26(In.) 
 Pipe flow velocity =      4.98(Ft/s) 
 Travel time through pipe =    0.06 min. 
 Time of concentration (TC) =     6.70 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      216.000 to Point/Station      221.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 1 
 Stream flow area =      1.740(Ac.) 
 Runoff from this stream =      5.916(CFS) 
 Time of concentration =    6.70 min. 
 Rainfall intensity =     3.591(In/Hr) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      222.000 to Point/Station      223.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   353.000(Ft.) 
 Top (of initial area) elevation =   638.400(Ft.) 
 Bottom (of initial area) elevation =   635.200(Ft.) 
 Difference in elevation =     3.200(Ft.) 
 Slope =    0.00907  s(percent)=       0.91 
 TC = k(0.323)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =    8.646 min. 
 Rainfall intensity =      3.161(In/Hr) for a   100.0 year storm 
 APARTMENT subarea type                       
 Runoff Coefficient = 0.863 
 Decimal fraction soil group A = 0.200 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.800 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  61.60 
 Pervious area fraction =  0.200; Impervious fraction =  0.800 
 Initial subarea runoff =      2.345(CFS) 
 Total initial stream area =        0.860(Ac.) 
 Pervious area fraction = 0.200 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      223.000 to Point/Station      224.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   620.600(Ft.) 
 Downstream point/station elevation =   619.800(Ft.) 
 Pipe length  =   141.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     2.345(CFS) 
 Nearest computed pipe diameter  =     12.00(In.) 
 Calculated individual pipe flow  =     2.345(CFS) 
 Normal flow depth in pipe =    8.68(In.) 
 Flow top width inside pipe =   10.73(In.) 
 Critical Depth =    7.87(In.) 
 Pipe flow velocity =      3.85(Ft/s) 
 Travel time through pipe =    0.61 min. 
 Time of concentration (TC) =     9.26 min. 



 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      225.000 to Point/Station      224.000 
 **** SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 APARTMENT subarea type                       
 Runoff Coefficient = 0.862 
 Decimal fraction soil group A = 0.200 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.800 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  61.60 
 Pervious area fraction =  0.200; Impervious fraction =  0.800 
 Time of concentration =     9.26 min. 
 Rainfall intensity =      3.055(In/Hr) for a   100.0 year storm 
 Subarea runoff =      0.263(CFS) for      0.100(Ac.) 
 Total runoff =      2.608(CFS) Total area =       0.960(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      224.000 to Point/Station      221.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   619.800(Ft.) 
 Downstream point/station elevation =   619.700(Ft.) 
 Pipe length  =    21.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     2.608(CFS) 
 Nearest computed pipe diameter  =     15.00(In.) 
 Calculated individual pipe flow  =     2.608(CFS) 
 Normal flow depth in pipe =    8.24(In.) 
 Flow top width inside pipe =   14.93(In.) 
 Critical Depth =    7.77(In.) 
 Pipe flow velocity =      3.77(Ft/s) 
 Travel time through pipe =    0.09 min. 
 Time of concentration (TC) =     9.35 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      224.000 to Point/Station      221.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 2 
 Stream flow area =      0.960(Ac.) 
 Runoff from this stream =      2.608(CFS) 
 Time of concentration =    9.35 min. 
 Rainfall intensity =     3.040(In/Hr) 
 Summary of stream data: 
 
 Stream   Flow rate      TC            Rainfall Intensity 
  No.       (CFS)       (min)                 (In/Hr) 
 
 
 1        5.916      6.70                 3.591 
 2        2.608      9.35                 3.040 
 Largest stream flow has longer or shorter time of concentration 
 Qp =      5.916 + sum of 
    Qa          Tb/Ta 
     2.608 *    0.717 =      1.869  
 Qp =      7.784 
 
 Total of 2 streams to confluence: 
 Flow rates before confluence point: 
        5.916       2.608 
 Area of streams before confluence: 
         1.740        0.960 
 Results of confluence: 
 Total flow rate =      7.784(CFS) 
 Time of concentration =     6.699 min. 
 Effective stream area after confluence =      2.700(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      221.000 to Point/Station      226.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 



 ______________________________________________________________________ 
 Upstream point/station elevation =   619.700(Ft.) 
 Downstream point/station elevation =   619.300(Ft.) 
 Pipe length  =    88.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     7.784(CFS) 
 Nearest computed pipe diameter  =     21.00(In.) 
 Calculated individual pipe flow  =     7.784(CFS) 
 Normal flow depth in pipe =   13.30(In.) 
 Flow top width inside pipe =   20.24(In.) 
 Critical Depth =   12.42(In.) 
 Pipe flow velocity =      4.85(Ft/s) 
 Travel time through pipe =    0.30 min. 
 Time of concentration (TC) =     7.00 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      221.000 to Point/Station      226.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 1 
 Stream flow area =      2.700(Ac.) 
 Runoff from this stream =      7.784(CFS) 
 Time of concentration =    7.00 min. 
 Rainfall intensity =     3.513(In/Hr) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      227.000 to Point/Station      228.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =    59.000(Ft.) 
 Top (of initial area) elevation =   636.000(Ft.) 
 Bottom (of initial area) elevation =   633.800(Ft.) 
 Difference in elevation =     2.200(Ft.) 
 Slope =    0.03729  s(percent)=       3.73 
 TC = k(0.323)*[(length^3)/(elevation change)]^0.2 
 Warning: TC computed to be less than 5 min.; program is assuming the 
 time of concentration is 5 minutes. 
 Initial area time of concentration =    5.000 min. 
 Rainfall intensity =      4.157(In/Hr) for a   100.0 year storm 
 APARTMENT subarea type                       
 Runoff Coefficient = 0.870 
 Decimal fraction soil group A = 0.200 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.800 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  61.60 
 Pervious area fraction =  0.200; Impervious fraction =  0.800 
 Initial subarea runoff =      1.157(CFS) 
 Total initial stream area =        0.320(Ac.) 
 Pervious area fraction = 0.200 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      228.000 to Point/Station      226.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   620.000(Ft.) 
 Downstream point/station elevation =   619.300(Ft.) 
 Pipe length  =   129.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     1.157(CFS) 
 Nearest computed pipe diameter  =      9.00(In.) 
 Calculated individual pipe flow  =     1.157(CFS) 
 Normal flow depth in pipe =    7.00(In.) 
 Flow top width inside pipe =    7.49(In.) 
 Critical Depth =    5.94(In.) 
 Pipe flow velocity =      3.14(Ft/s) 
 Travel time through pipe =    0.68 min. 
 Time of concentration (TC) =     5.68 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      228.000 to Point/Station      226.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 



 Along Main Stream number: 1 in normal stream number 2 
 Stream flow area =      0.320(Ac.) 
 Runoff from this stream =      1.157(CFS) 
 Time of concentration =    5.68 min. 
 Rainfall intensity =     3.898(In/Hr) 
 Summary of stream data: 
 
 Stream   Flow rate      TC            Rainfall Intensity 
  No.       (CFS)       (min)                 (In/Hr) 
 
 
 1        7.784      7.00                 3.513 
 2        1.157      5.68                 3.898 
 Largest stream flow has longer time of concentration 
 Qp =      7.784 + sum of 
    Qb         Ia/Ib 
     1.157 *    0.901 =      1.043  
 Qp =      8.827 
 
 Total of 2 streams to confluence: 
 Flow rates before confluence point: 
        7.784       1.157 
 Area of streams before confluence: 
         2.700        0.320 
 Results of confluence: 
 Total flow rate =      8.827(CFS) 
 Time of concentration =     7.002 min. 
 Effective stream area after confluence =      3.020(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      226.000 to Point/Station      229.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   619.300(Ft.) 
 Downstream point/station elevation =   619.100(Ft.) 
 Pipe length  =    41.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     8.827(CFS) 
 Nearest computed pipe diameter  =     21.00(In.) 
 Calculated individual pipe flow  =     8.827(CFS) 
 Normal flow depth in pipe =   14.18(In.) 
 Flow top width inside pipe =   19.67(In.) 
 Critical Depth =   13.24(In.) 
 Pipe flow velocity =      5.11(Ft/s) 
 Travel time through pipe =    0.13 min. 
 Time of concentration (TC) =     7.14 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      226.000 to Point/Station      229.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 1 
 Stream flow area =      3.020(Ac.) 
 Runoff from this stream =      8.827(CFS) 
 Time of concentration =    7.14 min. 
 Rainfall intensity =     3.480(In/Hr) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      230.000 to Point/Station      231.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   136.000(Ft.) 
 Top (of initial area) elevation =   636.400(Ft.) 
 Bottom (of initial area) elevation =   633.300(Ft.) 
 Difference in elevation =     3.100(Ft.) 
 Slope =    0.02279  s(percent)=       2.28 
 TC = k(0.323)*[(length^3)/(elevation change)]^0.2 
 Warning: TC computed to be less than 5 min.; program is assuming the 
 time of concentration is 5 minutes. 
 Initial area time of concentration =    5.000 min. 
 Rainfall intensity =      4.157(In/Hr) for a   100.0 year storm 
 APARTMENT subarea type                       
 Runoff Coefficient = 0.870 



 Decimal fraction soil group A = 0.200 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.800 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  61.60 
 Pervious area fraction =  0.200; Impervious fraction =  0.800 
 Initial subarea runoff =      1.555(CFS) 
 Total initial stream area =        0.430(Ac.) 
 Pervious area fraction = 0.200 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      231.000 to Point/Station      229.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   619.400(Ft.) 
 Downstream point/station elevation =   619.100(Ft.) 
 Pipe length  =    67.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     1.555(CFS) 
 Nearest computed pipe diameter  =     12.00(In.) 
 Calculated individual pipe flow  =     1.555(CFS) 
 Normal flow depth in pipe =    7.07(In.) 
 Flow top width inside pipe =   11.81(In.) 
 Critical Depth =    6.35(In.) 
 Pipe flow velocity =      3.23(Ft/s) 
 Travel time through pipe =    0.35 min. 
 Time of concentration (TC) =     5.35 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      231.000 to Point/Station      229.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 2 
 Stream flow area =      0.430(Ac.) 
 Runoff from this stream =      1.555(CFS) 
 Time of concentration =    5.35 min. 
 Rainfall intensity =     4.020(In/Hr) 
 Summary of stream data: 
 
 Stream   Flow rate      TC            Rainfall Intensity 
  No.       (CFS)       (min)                 (In/Hr) 
 
 
 1        8.827      7.14                 3.480 
 2        1.555      5.35                 4.020 
 Largest stream flow has longer time of concentration 
 Qp =      8.827 + sum of 
    Qb         Ia/Ib 
     1.555 *    0.865 =      1.346  
 Qp =     10.173 
 
 Total of 2 streams to confluence: 
 Flow rates before confluence point: 
        8.827       1.555 
 Area of streams before confluence: 
         3.020        0.430 
 Results of confluence: 
 Total flow rate =     10.173(CFS) 
 Time of concentration =     7.136 min. 
 Effective stream area after confluence =      3.450(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      229.000 to Point/Station      232.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   619.100(Ft.) 
 Downstream point/station elevation =   618.300(Ft.) 
 Pipe length  =   160.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =    10.173(CFS) 
 Nearest computed pipe diameter  =     21.00(In.) 
 Calculated individual pipe flow  =    10.173(CFS) 
 Normal flow depth in pipe =   15.70(In.) 
 Flow top width inside pipe =   18.24(In.) 



 Critical Depth =   14.26(In.) 
 Pipe flow velocity =      5.28(Ft/s) 
 Travel time through pipe =    0.51 min. 
 Time of concentration (TC) =     7.64 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      229.000 to Point/Station      232.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 1 
 Stream flow area =      3.450(Ac.) 
 Runoff from this stream =     10.173(CFS) 
 Time of concentration =    7.64 min. 
 Rainfall intensity =     3.363(In/Hr) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      233.000 to Point/Station      234.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =    79.000(Ft.) 
 Top (of initial area) elevation =   629.900(Ft.) 
 Bottom (of initial area) elevation =   627.700(Ft.) 
 Difference in elevation =     2.200(Ft.) 
 Slope =    0.02785  s(percent)=       2.78 
 TC = k(0.323)*[(length^3)/(elevation change)]^0.2 
 Warning: TC computed to be less than 5 min.; program is assuming the 
 time of concentration is 5 minutes. 
 Initial area time of concentration =    5.000 min. 
 Rainfall intensity =      4.157(In/Hr) for a   100.0 year storm 
 APARTMENT subarea type                       
 Runoff Coefficient = 0.870 
 Decimal fraction soil group A = 0.200 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.800 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  61.60 
 Pervious area fraction =  0.200; Impervious fraction =  0.800 
 Initial subarea runoff =      0.325(CFS) 
 Total initial stream area =        0.090(Ac.) 
 Pervious area fraction = 0.200 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      234.000 to Point/Station      235.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   619.100(Ft.) 
 Downstream point/station elevation =   618.800(Ft.) 
 Pipe length  =    48.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     0.325(CFS) 
 Nearest computed pipe diameter  =      6.00(In.) 
 Calculated individual pipe flow  =     0.325(CFS) 
 Normal flow depth in pipe =    3.82(In.) 
 Flow top width inside pipe =    5.77(In.) 
 Critical Depth =    3.46(In.) 
 Pipe flow velocity =      2.47(Ft/s) 
 Travel time through pipe =    0.32 min. 
 Time of concentration (TC) =     5.32 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      236.000 to Point/Station      235.000 
 **** SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 APARTMENT subarea type                       
 Runoff Coefficient = 0.869 
 Decimal fraction soil group A = 0.200 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.800 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  61.60 
 Pervious area fraction =  0.200; Impervious fraction =  0.800 
 Time of concentration =     5.32 min. 



 Rainfall intensity =      4.028(In/Hr) for a   100.0 year storm 
 Subarea runoff =      0.595(CFS) for      0.170(Ac.) 
 Total runoff =      0.921(CFS) Total area =       0.260(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      235.000 to Point/Station      232.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   618.800(Ft.) 
 Downstream point/station elevation =   618.300(Ft.) 
 Pipe length  =   102.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     0.921(CFS) 
 Nearest computed pipe diameter  =      9.00(In.) 
 Calculated individual pipe flow  =     0.921(CFS) 
 Normal flow depth in pipe =    6.06(In.) 
 Flow top width inside pipe =    8.44(In.) 
 Critical Depth =    5.27(In.) 
 Pipe flow velocity =      2.91(Ft/s) 
 Travel time through pipe =    0.58 min. 
 Time of concentration (TC) =     5.91 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      235.000 to Point/Station      232.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 2 
 Stream flow area =      0.260(Ac.) 
 Runoff from this stream =      0.921(CFS) 
 Time of concentration =    5.91 min. 
 Rainfall intensity =     3.824(In/Hr) 
 Summary of stream data: 
 
 Stream   Flow rate      TC            Rainfall Intensity 
  No.       (CFS)       (min)                 (In/Hr) 
 
 
 1       10.173      7.64                 3.363 
 2        0.921      5.91                 3.824 
 Largest stream flow has longer time of concentration 
 Qp =     10.173 + sum of 
    Qb         Ia/Ib 
     0.921 *    0.879 =      0.810  
 Qp =     10.983 
 
 Total of 2 streams to confluence: 
 Flow rates before confluence point: 
       10.173       0.921 
 Area of streams before confluence: 
         3.450        0.260 
 Results of confluence: 
 Total flow rate =     10.983(CFS) 
 Time of concentration =     7.641 min. 
 Effective stream area after confluence =      3.710(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      232.000 to Point/Station      237.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   618.300(Ft.) 
 Downstream point/station elevation =   618.200(Ft.) 
 Pipe length  =    12.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =    10.983(CFS) 
 Nearest computed pipe diameter  =     21.00(In.) 
 Calculated individual pipe flow  =    10.983(CFS) 
 Normal flow depth in pipe =   13.69(In.) 
 Flow top width inside pipe =   20.01(In.) 
 Critical Depth =   14.81(In.) 
 Pipe flow velocity =      6.62(Ft/s) 
 Travel time through pipe =    0.03 min. 
 Time of concentration (TC) =     7.67 min. 
 
 



 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      232.000 to Point/Station      237.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 1 
 Stream flow area =      3.710(Ac.) 
 Runoff from this stream =     10.983(CFS) 
 Time of concentration =    7.67 min. 
 Rainfall intensity =     3.356(In/Hr) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      238.000 to Point/Station      237.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =    57.000(Ft.) 
 Top (of initial area) elevation =   630.000(Ft.) 
 Bottom (of initial area) elevation =   627.700(Ft.) 
 Difference in elevation =     2.300(Ft.) 
 Slope =    0.04035  s(percent)=       4.04 
 TC = k(0.323)*[(length^3)/(elevation change)]^0.2 
 Warning: TC computed to be less than 5 min.; program is assuming the 
 time of concentration is 5 minutes. 
 Initial area time of concentration =    5.000 min. 
 Rainfall intensity =      4.157(In/Hr) for a   100.0 year storm 
 APARTMENT subarea type                       
 Runoff Coefficient = 0.870 
 Decimal fraction soil group A = 0.200 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.800 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  61.60 
 Pervious area fraction =  0.200; Impervious fraction =  0.800 
 Initial subarea runoff =      0.362(CFS) 
 Total initial stream area =        0.100(Ac.) 
 Pervious area fraction = 0.200 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      238.000 to Point/Station      237.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 2 
 Stream flow area =      0.100(Ac.) 
 Runoff from this stream =      0.362(CFS) 
 Time of concentration =    5.00 min. 
 Rainfall intensity =     4.157(In/Hr) 
 Summary of stream data: 
 
 Stream   Flow rate      TC            Rainfall Intensity 
  No.       (CFS)       (min)                 (In/Hr) 
 
 
 1       10.983      7.67                 3.356 
 2        0.362      5.00                 4.157 
 Largest stream flow has longer time of concentration 
 Qp =     10.983 + sum of 
    Qb         Ia/Ib 
     0.362 *    0.807 =      0.292  
 Qp =     11.275 
 
 Total of 2 streams to confluence: 
 Flow rates before confluence point: 
       10.983       0.362 
 Area of streams before confluence: 
         3.710        0.100 
 Results of confluence: 
 Total flow rate =     11.275(CFS) 
 Time of concentration =     7.671 min. 
 Effective stream area after confluence =      3.810(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      237.000 to Point/Station      239.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 



 ______________________________________________________________________ 
 Upstream point/station elevation =   618.300(Ft.) 
 Downstream point/station elevation =   618.100(Ft.) 
 Pipe length  =    43.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =    11.275(CFS) 
 Nearest computed pipe diameter  =     24.00(In.) 
 Calculated individual pipe flow  =    11.275(CFS) 
 Normal flow depth in pipe =   15.23(In.) 
 Flow top width inside pipe =   23.11(In.) 
 Critical Depth =   14.46(In.) 
 Pipe flow velocity =      5.36(Ft/s) 
 Travel time through pipe =    0.13 min. 
 Time of concentration (TC) =     7.80 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      240.000 to Point/Station      239.000 
 **** SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 APARTMENT subarea type                       
 Runoff Coefficient = 0.864 
 Decimal fraction soil group A = 0.200 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.800 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  61.60 
 Pervious area fraction =  0.200; Impervious fraction =  0.800 
 Time of concentration =     7.80 min. 
 Rainfall intensity =      3.327(In/Hr) for a   100.0 year storm 
 Subarea runoff =      0.345(CFS) for      0.120(Ac.) 
 Total runoff =     11.620(CFS) Total area =       3.930(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      239.000 to Point/Station      241.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   618.100(Ft.) 
 Downstream point/station elevation =   617.800(Ft.) 
 Pipe length  =    67.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =    11.620(CFS) 
 Nearest computed pipe diameter  =     24.00(In.) 
 Calculated individual pipe flow  =    11.620(CFS) 
 Normal flow depth in pipe =   15.76(In.) 
 Flow top width inside pipe =   22.79(In.) 
 Critical Depth =   14.68(In.) 
 Pipe flow velocity =      5.31(Ft/s) 
 Travel time through pipe =    0.21 min. 
 Time of concentration (TC) =     8.02 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      242.000 to Point/Station      241.000 
 **** SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 APARTMENT subarea type                       
 Runoff Coefficient = 0.864 
 Decimal fraction soil group A = 0.200 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.800 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  61.60 
 Pervious area fraction =  0.200; Impervious fraction =  0.800 
 Time of concentration =     8.02 min. 
 Rainfall intensity =      3.283(In/Hr) for a   100.0 year storm 
 Subarea runoff =      0.340(CFS) for      0.120(Ac.) 
 Total runoff =     11.960(CFS) Total area =       4.050(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      241.000 to Point/Station      243.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   617.800(Ft.) 
 Downstream point/station elevation =   617.600(Ft.) 



 Pipe length  =    67.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =    11.960(CFS) 
 Nearest computed pipe diameter  =     24.00(In.) 
 Calculated individual pipe flow  =    11.960(CFS) 
 Normal flow depth in pipe =   19.01(In.) 
 Flow top width inside pipe =   19.48(In.) 
 Critical Depth =   14.91(In.) 
 Pipe flow velocity =      4.48(Ft/s) 
 Travel time through pipe =    0.25 min. 
 Time of concentration (TC) =     8.26 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      241.000 to Point/Station      243.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 1 
 Stream flow area =      4.050(Ac.) 
 Runoff from this stream =     11.960(CFS) 
 Time of concentration =    8.26 min. 
 Rainfall intensity =     3.233(In/Hr) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      244.000 to Point/Station      245.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   159.000(Ft.) 
 Top (of initial area) elevation =   651.400(Ft.) 
 Bottom (of initial area) elevation =   630.000(Ft.) 
 Difference in elevation =    21.400(Ft.) 
 Slope =    0.13459  s(percent)=      13.46 
 TC = k(0.323)*[(length^3)/(elevation change)]^0.2 
 Warning: TC computed to be less than 5 min.; program is assuming the 
 time of concentration is 5 minutes. 
 Initial area time of concentration =    5.000 min. 
 Rainfall intensity =      4.157(In/Hr) for a   100.0 year storm 
 APARTMENT subarea type                       
 Runoff Coefficient = 0.870 
 Decimal fraction soil group A = 0.200 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.800 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  61.60 
 Pervious area fraction =  0.200; Impervious fraction =  0.800 
 Initial subarea runoff =      1.555(CFS) 
 Total initial stream area =        0.430(Ac.) 
 Pervious area fraction = 0.200 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      245.000 to Point/Station      243.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   618.300(Ft.) 
 Downstream point/station elevation =   617.600(Ft.) 
 Pipe length  =   141.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     1.555(CFS) 
 Nearest computed pipe diameter  =     12.00(In.) 
 Calculated individual pipe flow  =     1.555(CFS) 
 Normal flow depth in pipe =    6.83(In.) 
 Flow top width inside pipe =   11.88(In.) 
 Critical Depth =    6.35(In.) 
 Pipe flow velocity =      3.37(Ft/s) 
 Travel time through pipe =    0.70 min. 
 Time of concentration (TC) =     5.70 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      245.000 to Point/Station      243.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 2 
 Stream flow area =      0.430(Ac.) 
 Runoff from this stream =      1.555(CFS) 



 Time of concentration =    5.70 min. 
 Rainfall intensity =     3.894(In/Hr) 
 Summary of stream data: 
 
 Stream   Flow rate      TC            Rainfall Intensity 
  No.       (CFS)       (min)                 (In/Hr) 
 
 
 1       11.960      8.26                 3.233 
 2        1.555      5.70                 3.894 
 Largest stream flow has longer time of concentration 
 Qp =     11.960 + sum of 
    Qb         Ia/Ib 
     1.555 *    0.830 =      1.291  
 Qp =     13.251 
 
 Total of 2 streams to confluence: 
 Flow rates before confluence point: 
       11.960       1.555 
 Area of streams before confluence: 
         4.050        0.430 
 Results of confluence: 
 Total flow rate =     13.251(CFS) 
 Time of concentration =     8.264 min. 
 Effective stream area after confluence =      4.480(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      243.000 to Point/Station      246.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   617.600(Ft.) 
 Downstream point/station elevation =   617.200(Ft.) 
 Pipe length  =    81.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =    13.251(CFS) 
 Nearest computed pipe diameter  =     24.00(In.) 
 Calculated individual pipe flow  =    13.251(CFS) 
 Normal flow depth in pipe =   16.73(In.) 
 Flow top width inside pipe =   22.05(In.) 
 Critical Depth =   15.73(In.) 
 Pipe flow velocity =      5.66(Ft/s) 
 Travel time through pipe =    0.24 min. 
 Time of concentration (TC) =     8.50 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      243.000 to Point/Station      246.000 
 **** CONFLUENCE OF MAIN STREAMS **** 
 ______________________________________________________________________ 
 The following data inside Main Stream is listed: 
 In Main Stream number: 1 
 Stream flow area =      4.480(Ac.) 
 Runoff from this stream =     13.251(CFS) 
 Time of concentration =    8.50 min. 
 Rainfall intensity =     3.188(In/Hr) 
 Program is now starting with Main Stream No. 2 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      247.000 to Point/Station      248.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   500.000(Ft.) 
 Top (of initial area) elevation =   638.900(Ft.) 
 Bottom (of initial area) elevation =   627.100(Ft.) 
 Difference in elevation =    11.800(Ft.) 
 Slope =    0.02360  s(percent)=       2.36 
 TC = k(0.323)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =    8.207 min. 
 Rainfall intensity =      3.245(In/Hr) for a   100.0 year storm 
 APARTMENT subarea type                       
 Runoff Coefficient = 0.863 
 Decimal fraction soil group A = 0.200 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.800 



 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  61.60 
 Pervious area fraction =  0.200; Impervious fraction =  0.800 
 Initial subarea runoff =      1.232(CFS) 
 Total initial stream area =        0.440(Ac.) 
 Pervious area fraction = 0.200 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      248.000 to Point/Station      249.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   618.300(Ft.) 
 Downstream point/station elevation =   618.100(Ft.) 
 Pipe length  =    40.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     1.232(CFS) 
 Nearest computed pipe diameter  =     12.00(In.) 
 Calculated individual pipe flow  =     1.232(CFS) 
 Normal flow depth in pipe =    5.92(In.) 
 Flow top width inside pipe =   12.00(In.) 
 Critical Depth =    5.62(In.) 
 Pipe flow velocity =      3.19(Ft/s) 
 Travel time through pipe =    0.21 min. 
 Time of concentration (TC) =     8.42 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      248.000 to Point/Station      249.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 2 in normal stream number 1 
 Stream flow area =      0.440(Ac.) 
 Runoff from this stream =      1.232(CFS) 
 Time of concentration =    8.42 min. 
 Rainfall intensity =     3.204(In/Hr) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      250.000 to Point/Station      251.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =    93.000(Ft.) 
 Top (of initial area) elevation =   628.200(Ft.) 
 Bottom (of initial area) elevation =   626.800(Ft.) 
 Difference in elevation =     1.400(Ft.) 
 Slope =    0.01505  s(percent)=       1.51 
 TC = k(0.323)*[(length^3)/(elevation change)]^0.2 
 Warning: TC computed to be less than 5 min.; program is assuming the 
 time of concentration is 5 minutes. 
 Initial area time of concentration =    5.000 min. 
 Rainfall intensity =      4.157(In/Hr) for a   100.0 year storm 
 APARTMENT subarea type                       
 Runoff Coefficient = 0.870 
 Decimal fraction soil group A = 0.200 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.800 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  61.60 
 Pervious area fraction =  0.200; Impervious fraction =  0.800 
 Initial subarea runoff =      0.398(CFS) 
 Total initial stream area =        0.110(Ac.) 
 Pervious area fraction = 0.200 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      251.000 to Point/Station      252.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   618.800(Ft.) 
 Downstream point/station elevation =   618.300(Ft.) 
 Pipe length  =    91.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     0.398(CFS) 
 Nearest computed pipe diameter  =      6.00(In.) 
 Calculated individual pipe flow  =     0.398(CFS) 
 Normal flow depth in pipe =    4.69(In.) 



 Flow top width inside pipe =    4.96(In.) 
 Critical Depth =    3.85(In.) 
 Pipe flow velocity =      2.41(Ft/s) 
 Travel time through pipe =    0.63 min. 
 Time of concentration (TC) =     5.63 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      253.000 to Point/Station      252.000 
 **** SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 APARTMENT subarea type                       
 Runoff Coefficient = 0.868 
 Decimal fraction soil group A = 0.200 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.800 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  61.60 
 Pervious area fraction =  0.200; Impervious fraction =  0.800 
 Time of concentration =     5.63 min. 
 Rainfall intensity =      3.918(In/Hr) for a   100.0 year storm 
 Subarea runoff =      0.272(CFS) for      0.080(Ac.) 
 Total runoff =      0.670(CFS) Total area =       0.190(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      252.000 to Point/Station      249.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   618.300(Ft.) 
 Downstream point/station elevation =   618.100(Ft.) 
 Pipe length  =    41.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     0.670(CFS) 
 Nearest computed pipe diameter  =      9.00(In.) 
 Calculated individual pipe flow  =     0.670(CFS) 
 Normal flow depth in pipe =    4.92(In.) 
 Flow top width inside pipe =    8.96(In.) 
 Critical Depth =    4.46(In.) 
 Pipe flow velocity =      2.71(Ft/s) 
 Travel time through pipe =    0.25 min. 
 Time of concentration (TC) =     5.88 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      252.000 to Point/Station      249.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 2 in normal stream number 2 
 Stream flow area =      0.190(Ac.) 
 Runoff from this stream =      0.670(CFS) 
 Time of concentration =    5.88 min. 
 Rainfall intensity =     3.833(In/Hr) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      254.000 to Point/Station      249.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =    78.000(Ft.) 
 Top (of initial area) elevation =   627.900(Ft.) 
 Bottom (of initial area) elevation =   627.200(Ft.) 
 Difference in elevation =     0.700(Ft.) 
 Slope =    0.00897  s(percent)=       0.90 
 TC = k(0.323)*[(length^3)/(elevation change)]^0.2 
 Warning: TC computed to be less than 5 min.; program is assuming the 
 time of concentration is 5 minutes. 
 Initial area time of concentration =    5.000 min. 
 Rainfall intensity =      4.157(In/Hr) for a   100.0 year storm 
 APARTMENT subarea type                       
 Runoff Coefficient = 0.870 
 Decimal fraction soil group A = 0.200 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.800 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  61.60 



 Pervious area fraction =  0.200; Impervious fraction =  0.800 
 Initial subarea runoff =      0.362(CFS) 
 Total initial stream area =        0.100(Ac.) 
 Pervious area fraction = 0.200 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      254.000 to Point/Station      249.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 2 in normal stream number 3 
 Stream flow area =      0.100(Ac.) 
 Runoff from this stream =      0.362(CFS) 
 Time of concentration =    5.00 min. 
 Rainfall intensity =     4.157(In/Hr) 
 Summary of stream data: 
 
 Stream   Flow rate      TC            Rainfall Intensity 
  No.       (CFS)       (min)                 (In/Hr) 
 
 
 1        1.232      8.42                 3.204 
 2        0.670      5.88                 3.833 
 3        0.362      5.00                 4.157 
 Largest stream flow has longer time of concentration 
 Qp =      1.232 + sum of 
    Qb         Ia/Ib 
     0.670 *    0.836 =      0.560  
    Qb         Ia/Ib 
     0.362 *    0.771 =      0.279  
 Qp =      2.071 
 
 Total of 3 streams to confluence: 
 Flow rates before confluence point: 
        1.232       0.670       0.362 
 Area of streams before confluence: 
         0.440        0.190        0.100 
 Results of confluence: 
 Total flow rate =      2.071(CFS) 
 Time of concentration =     8.416 min. 
 Effective stream area after confluence =      0.730(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      249.000 to Point/Station      255.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   618.100(Ft.) 
 Downstream point/station elevation =   617.700(Ft.) 
 Pipe length  =    72.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     2.071(CFS) 
 Nearest computed pipe diameter  =     12.00(In.) 
 Calculated individual pipe flow  =     2.071(CFS) 
 Normal flow depth in pipe =    7.97(In.) 
 Flow top width inside pipe =   11.34(In.) 
 Critical Depth =    7.38(In.) 
 Pipe flow velocity =      3.74(Ft/s) 
 Travel time through pipe =    0.32 min. 
 Time of concentration (TC) =     8.74 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      256.000 to Point/Station      255.000 
 **** SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 APARTMENT subarea type                       
 Runoff Coefficient = 0.862 
 Decimal fraction soil group A = 0.200 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.800 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  61.60 
 Pervious area fraction =  0.200; Impervious fraction =  0.800 
 Time of concentration =     8.74 min. 
 Rainfall intensity =      3.145(In/Hr) for a   100.0 year storm 



 Subarea runoff =      0.325(CFS) for      0.120(Ac.) 
 Total runoff =      2.397(CFS) Total area =       0.850(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      255.000 to Point/Station      257.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   617.700(Ft.) 
 Downstream point/station elevation =   617.300(Ft.) 
 Pipe length  =    72.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     2.397(CFS) 
 Nearest computed pipe diameter  =     12.00(In.) 
 Calculated individual pipe flow  =     2.397(CFS) 
 Normal flow depth in pipe =    8.92(In.) 
 Flow top width inside pipe =   10.49(In.) 
 Critical Depth =    7.96(In.) 
 Pipe flow velocity =      3.83(Ft/s) 
 Travel time through pipe =    0.31 min. 
 Time of concentration (TC) =     9.05 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      258.000 to Point/Station      257.000 
 **** SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 APARTMENT subarea type                       
 Runoff Coefficient = 0.862 
 Decimal fraction soil group A = 0.200 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.800 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  61.60 
 Pervious area fraction =  0.200; Impervious fraction =  0.800 
 Time of concentration =     9.05 min. 
 Rainfall intensity =      3.090(In/Hr) for a   100.0 year storm 
 Subarea runoff =      0.399(CFS) for      0.150(Ac.) 
 Total runoff =      2.796(CFS) Total area =       1.000(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      257.000 to Point/Station      246.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   617.300(Ft.) 
 Downstream point/station elevation =   617.200(Ft.) 
 Pipe length  =    43.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     2.796(CFS) 
 Nearest computed pipe diameter  =     15.00(In.) 
 Calculated individual pipe flow  =     2.796(CFS) 
 Normal flow depth in pipe =   11.10(In.) 
 Flow top width inside pipe =   13.16(In.) 
 Critical Depth =    8.05(In.) 
 Pipe flow velocity =      2.87(Ft/s) 
 Travel time through pipe =    0.25 min. 
 Time of concentration (TC) =     9.30 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      257.000 to Point/Station      246.000 
 **** CONFLUENCE OF MAIN STREAMS **** 
 ______________________________________________________________________ 
 The following data inside Main Stream is listed: 
 In Main Stream number: 2 
 Stream flow area =      1.000(Ac.) 
 Runoff from this stream =      2.796(CFS) 
 Time of concentration =    9.30 min. 
 Rainfall intensity =     3.048(In/Hr) 
 Program is now starting with Main Stream No. 3 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      259.000 to Point/Station      246.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 



 Initial area flow distance =   127.000(Ft.) 
 Top (of initial area) elevation =   635.700(Ft.) 
 Bottom (of initial area) elevation =   627.300(Ft.) 
 Difference in elevation =     8.400(Ft.) 
 Slope =    0.06614  s(percent)=       6.61 
 TC = k(0.323)*[(length^3)/(elevation change)]^0.2 
 Warning: TC computed to be less than 5 min.; program is assuming the 
 time of concentration is 5 minutes. 
 Initial area time of concentration =    5.000 min. 
 Rainfall intensity =      4.157(In/Hr) for a   100.0 year storm 
 APARTMENT subarea type                       
 Runoff Coefficient = 0.870 
 Decimal fraction soil group A = 0.200 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.800 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  61.60 
 Pervious area fraction =  0.200; Impervious fraction =  0.800 
 Initial subarea runoff =      0.470(CFS) 
 Total initial stream area =        0.130(Ac.) 
 Pervious area fraction = 0.200 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      259.000 to Point/Station      246.000 
 **** CONFLUENCE OF MAIN STREAMS **** 
 ______________________________________________________________________ 
 The following data inside Main Stream is listed: 
 In Main Stream number: 3 
 Stream flow area =      0.130(Ac.) 
 Runoff from this stream =      0.470(CFS) 
 Time of concentration =    5.00 min. 
 Rainfall intensity =     4.157(In/Hr) 
 Summary of stream data: 
 
 Stream   Flow rate      TC            Rainfall Intensity 
  No.       (CFS)       (min)                 (In/Hr) 
 
 
 1       13.251      8.50          3.188 
 2        2.796      9.30          3.048 
 3        0.470      5.00          4.157 
 Largest stream flow has longer or shorter time of concentration 
 Qp =     13.251 + sum of 
    Qa          Tb/Ta 
     2.796 *    0.914 =      2.556 
    Qb         Ia/Ib 
     0.470 *    0.767 =      0.361 
 Qp =     16.168 
 
 Total of 3 main streams to confluence: 
 Flow rates before confluence point: 
       13.251       2.796       0.470 
 Area of streams before confluence: 
         4.480        1.000        0.130 
 
 
 Results of confluence: 
 Total flow rate =     16.168(CFS) 
 Time of concentration =     8.503 min. 
 Effective stream area after confluence  =      5.610(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      246.000 to Point/Station      260.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   617.200(Ft.) 
 Downstream point/station elevation =   616.800(Ft.) 
 Pipe length  =    73.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =    16.168(CFS) 
 Nearest computed pipe diameter  =     24.00(In.) 
 Calculated individual pipe flow  =    16.168(CFS) 
 Normal flow depth in pipe =   18.96(In.) 
 Flow top width inside pipe =   19.55(In.) 



 Critical Depth =   17.38(In.) 
 Pipe flow velocity =      6.07(Ft/s) 
 Travel time through pipe =    0.20 min. 
 Time of concentration (TC) =     8.70 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      246.000 to Point/Station      260.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 1 
 Stream flow area =      5.610(Ac.) 
 Runoff from this stream =     16.168(CFS) 
 Time of concentration =    8.70 min. 
 Rainfall intensity =     3.151(In/Hr) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      261.000 to Point/Station      262.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =    64.000(Ft.) 
 Top (of initial area) elevation =   628.000(Ft.) 
 Bottom (of initial area) elevation =   627.300(Ft.) 
 Difference in elevation =     0.700(Ft.) 
 Slope =    0.01094  s(percent)=       1.09 
 TC = k(0.323)*[(length^3)/(elevation change)]^0.2 
 Warning: TC computed to be less than 5 min.; program is assuming the 
 time of concentration is 5 minutes. 
 Initial area time of concentration =    5.000 min. 
 Rainfall intensity =      4.157(In/Hr) for a   100.0 year storm 
 APARTMENT subarea type                       
 Runoff Coefficient = 0.870 
 Decimal fraction soil group A = 0.200 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.800 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  61.60 
 Pervious area fraction =  0.200; Impervious fraction =  0.800 
 Initial subarea runoff =      0.579(CFS) 
 Total initial stream area =        0.160(Ac.) 
 Pervious area fraction = 0.200 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      262.000 to Point/Station      263.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   618.200(Ft.) 
 Downstream point/station elevation =   617.900(Ft.) 
 Pipe length  =    57.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     0.579(CFS) 
 Nearest computed pipe diameter  =      9.00(In.) 
 Calculated individual pipe flow  =     0.579(CFS) 
 Normal flow depth in pipe =    4.41(In.) 
 Flow top width inside pipe =    9.00(In.) 
 Critical Depth =    4.13(In.) 
 Pipe flow velocity =      2.69(Ft/s) 
 Travel time through pipe =    0.35 min. 
 Time of concentration (TC) =     5.35 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      264.000 to Point/Station      263.000 
 **** SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 APARTMENT subarea type                       
 Runoff Coefficient = 0.869 
 Decimal fraction soil group A = 0.200 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.800 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  61.60 
 Pervious area fraction =  0.200; Impervious fraction =  0.800 
 Time of concentration =     5.35 min. 



 Rainfall intensity =      4.018(In/Hr) for a   100.0 year storm 
 Subarea runoff =      1.222(CFS) for      0.350(Ac.) 
 Total runoff =      1.801(CFS) Total area =       0.510(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      263.000 to Point/Station      265.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   617.900(Ft.) 
 Downstream point/station elevation =   617.400(Ft.) 
 Pipe length  =   104.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     1.801(CFS) 
 Nearest computed pipe diameter  =     12.00(In.) 
 Calculated individual pipe flow  =     1.801(CFS) 
 Normal flow depth in pipe =    7.61(In.) 
 Flow top width inside pipe =   11.56(In.) 
 Critical Depth =    6.85(In.) 
 Pipe flow velocity =      3.43(Ft/s) 
 Travel time through pipe =    0.50 min. 
 Time of concentration (TC) =     5.86 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      266.000 to Point/Station      265.000 
 **** SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 APARTMENT subarea type                       
 Runoff Coefficient = 0.868 
 Decimal fraction soil group A = 0.200 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.800 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  61.60 
 Pervious area fraction =  0.200; Impervious fraction =  0.800 
 Time of concentration =     5.86 min. 
 Rainfall intensity =      3.841(In/Hr) for a   100.0 year storm 
 Subarea runoff =      0.867(CFS) for      0.260(Ac.) 
 Total runoff =      2.667(CFS) Total area =       0.770(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      265.000 to Point/Station      260.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   617.400(Ft.) 
 Downstream point/station elevation =   616.800(Ft.) 
 Pipe length  =   112.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     2.667(CFS) 
 Nearest computed pipe diameter  =     15.00(In.) 
 Calculated individual pipe flow  =     2.667(CFS) 
 Normal flow depth in pipe =    8.06(In.) 
 Flow top width inside pipe =   14.96(In.) 
 Critical Depth =    7.86(In.) 
 Pipe flow velocity =      3.97(Ft/s) 
 Travel time through pipe =    0.47 min. 
 Time of concentration (TC) =     6.33 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      265.000 to Point/Station      260.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 2 
 Stream flow area =      0.770(Ac.) 
 Runoff from this stream =      2.667(CFS) 
 Time of concentration =    6.33 min. 
 Rainfall intensity =     3.695(In/Hr) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      267.000 to Point/Station      260.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   115.000(Ft.) 



 Top (of initial area) elevation =   628.000(Ft.) 
 Bottom (of initial area) elevation =   626.700(Ft.) 
 Difference in elevation =     1.300(Ft.) 
 Slope =    0.01130  s(percent)=       1.13 
 TC = k(0.323)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =    5.282 min. 
 Rainfall intensity =      4.044(In/Hr) for a   100.0 year storm 
 APARTMENT subarea type                       
 Runoff Coefficient = 0.869 
 Decimal fraction soil group A = 0.200 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.800 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  61.60 
 Pervious area fraction =  0.200; Impervious fraction =  0.800 
 Initial subarea runoff =      1.195(CFS) 
 Total initial stream area =        0.340(Ac.) 
 Pervious area fraction = 0.200 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      267.000 to Point/Station      260.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 3 
 Stream flow area =      0.340(Ac.) 
 Runoff from this stream =      1.195(CFS) 
 Time of concentration =    5.28 min. 
 Rainfall intensity =     4.044(In/Hr) 
 Summary of stream data: 
 
 Stream   Flow rate      TC            Rainfall Intensity 
  No.       (CFS)       (min)                 (In/Hr) 
 
 
 1       16.168      8.70                 3.151 
 2        2.667      6.33                 3.695 
 3        1.195      5.28                 4.044 
 Largest stream flow has longer time of concentration 
 Qp =     16.168 + sum of 
    Qb         Ia/Ib 
     2.667 *    0.853 =      2.275  
    Qb         Ia/Ib 
     1.195 *    0.779 =      0.931  
 Qp =     19.374 
 
 Total of 3 streams to confluence: 
 Flow rates before confluence point: 
       16.168       2.667       1.195 
 Area of streams before confluence: 
         5.610        0.770        0.340 
 Results of confluence: 
 Total flow rate =     19.374(CFS) 
 Time of concentration =     8.703 min. 
 Effective stream area after confluence =      6.720(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      260.000 to Point/Station      268.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   616.800(Ft.) 
 Downstream point/station elevation =   616.100(Ft.) 
 Pipe length  =   150.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =    19.374(CFS) 
 Nearest computed pipe diameter  =     27.00(In.) 
 Calculated individual pipe flow  =    19.374(CFS) 
 Normal flow depth in pipe =   20.32(In.) 
 Flow top width inside pipe =   23.30(In.) 
 Critical Depth =   18.48(In.) 
 Pipe flow velocity =      6.03(Ft/s) 
 Travel time through pipe =    0.41 min. 
 Time of concentration (TC) =     9.12 min. 
 End of computations, total study area =            6.72 (Ac.) 
 The following figures may  



 be used for a unit hydrograph study of the same area.  
 
 Area averaged pervious area fraction(Ap) = 0.200  
 Area averaged RI index number =  61.6 
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RATIONAL METHOD HYDROLOGY MAPS
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