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SECTION 1 
INTRODUCTION 

 
 
 
  



 

A. PROJECT LOCATION 

The project site is Tentative Tract Map 37803 in the City of Perris, County of Riverside. The 

site is bounded by W. San Jacinto Ave. on the south, Metz Road on the north, and “A” Street. 

on the East (see attached Vicinity Map for details). 

 
Vicinity Map 
 

 
 
 
 



 

B. BACKGROUND/STUDY PURPOSE 

This Preliminary hydrology study has been prepared by Hunsaker and Associates, Inc for the 

proposed development of TTM 37803. 

The project site encompasses an area of approximately 53.15 acres of onsite with approximately 

52.22+/- acres of offsite. There are two drainage areas  delineated for this project. Drainage area 

“A” and “B”. The project site is tributary to the San Jacinto River before discharging to Canyon 

Lake and Lake Elsinore. 

 

Existing Condition 
 
Currently the site is undeveloped, open and drains easterly towards “A “street.  The Southern 

portion drainage area “A” drains Northerly-easterly towards / near intersection of “A” street and 

Metz Road. 

Drainage area “B”, drains/ sheets flows at different locations around the site, with easterly 

direction towards “A ” street. See Exhibit “A” 

 

Proposed Condition 
 

Under proposed condition the Project will be Single Family residential development, with 

approximately 145 single family homes. 

The site consists of drainage Areas “A” & “B” that drain towards Basin 1 and 2 before 

discharging to the existing Metz Detention basin and existing 60” RCP storm drain at the 

intersection of San Jacinto Avenue and “C” Street.  Both Basins are Bio retention Basins. 

 Exhibit “B” shows the proposed onsite drainage facilities for TTM 37803. A detailed drainage 

study is shown on Preliminary Hydrology Maps and Rational analysis attached in section 2. 

 
 

a. Drainage area “A” and Basin 1 
 

Drainage area “A” of approximately 63.27ac of offsite and onsite is divided into offsite 

area and onsite area.  The offsite storm will be conveyed by proposed offsite storm drains 

towards Metz Road, while onsite drainage area will be conveyed by separate proposed 

storm drain line that drains towards and bypassing Basin 1 and connects to Proposed 





 

“Perris Valley MDP LINE P” that will discharge at Existing Metz Detention Basin See 

Exhibit “B”  and Exhibit “E” in Reference section. 

 

Basin 1 is sized as a water quality /Bio retention Basin. Storm  from area “A” will bypass Basin 

1, diverging low-flows to Basin 1 for water quality treatment. See Exhibit “B” 

 

*Per County staff at RCFC, no detention required from Basin 1, hence flows bypass Basin  1 

to Existing Metz Detention Basin.  

 

Table 1, attached shows the Basin  Volume required for water quality with some small street and 

slopes drainage areas that brings storm to Basin 1. The preliminary basin volume needed is 

 +/-0.42 ac-ft  and volume provided is  +/- 1.58 ac-ft  

 

b. Drainage area “B” and Basin 2 
 

Drainage area “B” of offsite and onsite will drain towards Detention/ Bio retention Basin 

2.  The proposed Detention Basin 2 is dual purpose. In addition to providing the needed 

flow-through detention capacity to limit runoff during major storms, the basin will also 

have the additional capacity to provide storage of first-flush and nuisance water quality 

low-flows that will drain to underground Bio Retention media.  

The outlet from  Basin 2 will be through 24”RCP pipe that will drain/connect to existing  

60 ”RCP storm drain at intersection of “San Jacinto Ave and “C” Street. 

Outflow of 15-20cfs will be added to the approximate location as shown in Exhibit “D”, 

(EXIST.60”RCP) that shows no impact to the downstream water surface elevation. 

 

 Basin Routing & Outlet Structure 

Storm drain facilities will be sized to intercept 100-year storm flows and route them   

through Detention Basin 2.  Preliminary 100-year storm data and basin routing flows 

will be sized not to overtop detention basins but also to control the outflows and not 

impact the existing 60” RCP pipe at intersection of San Jacinto and C” street.  



PERRIS TTM 37803 DEVELOPMENT
8/21/2019
BASIN 1

TABLE 1
Elevation Contour Accumulate Mean Volume

Interval Depth  Area  
(ft) (ft) (ft) (sqft) (acres) (acres) (ac-ft) (ac-ft) (cu-yd)

GRAVEL LAYER
1481.75 7646 0.18 0.0 0.0

SOIL MEDIA 1.00  0.18 0.07 0.07 118.63
1482.75 1.00 8369 0.19 40% VOID  

BASIN BOT 3.25  0.22 0.22 0.29 466.89
1486.00 4.25 10919 0.25 30% VOID WQ=0.42  

 4.00  0.32 1.29 1.58 2544.96
1490.00 8.25 17135 0.39   

VolumeaccumulatArea

STORAGE CAPACITY CALCULATION

H:\00648\Planning\Hydrology\Parts\CivilD\BASIN STUDY\BASIN 1- METZ ROAD\WQ BASIN SIZING.XLS
volume_calc-BASIN 1

8/21/2019



 

( See Exhibit “D” existing storm drain analysis of 60” RCP line, POC at existing 60” 

RCP at intersection of San Jacinto and “C” street, and Exhibit “F” for location of 

Proposed Perris Valley MDP Line “P”) 

  

The 100-year storm routing for Basin 2, resulted in attenuation of 100 year storms will be 

analyzed  and incorporated during final design stage.  

 

Table 2, attached shows the Basin  Volume required for Detention during 100 year storm, which 

will be sized to accommodate the drainage area that contributes flows to Basin 2. 

The preliminary basin volume needed per 10year 24hrs unit hydrograph is 2.80 ac-ft and volume 

provided is  +/- 4.29 ac-ft  (See unit hydrograph study section 2 of this report) 

 

c. Onsite Drainage Facilities 

In the proposed condition, runoff from residential units will be conveyed as sheet flows, 

gutter flows and area drain flows to the proposed project storm drain lines.  Runoff from 

streets and parking areas will be conveyed as gutter flows to catch basins prior to 

discharging to the proposed storm drain system located around the site. 

To satisfy the project requirements for Low Impact Development (LID) BMP’s, and to 

address storm water pollutants of concern, the project proposed Detention/Water Quality 

Basin 1 & 2  (Bio retention ) that are sized to detain some runoff required to mitigate 

peak flows and to retain water quality flows.  

 

The 100-year design discharges used are based on the enclosed hydrology analysis for both 

existing and developed condition and are shown on hydrology maps.  

 

 

 

 





PERRIS TTM 37803 DEVELOPMENT
8/21/2019
BASIN 2

TABLE 2

Elevation Contour Accumulate Mean Volume
Interval Depth  Area  

(ft) (ft) (ft) (sqft) (acres) (acres) (ac-ft) (ac-ft) (cu-yd)

GRAVEL LAYER
1492.25 4793 0.11 0.0 0.0

SOIL MEDIA 1.00  0.12 0.05 0.05 78.53
1493.25 1.00 5808 0.13 40% VOID  

BASIN BOTTOM 3.25 0.17 0.17 0.21
1496.50 4.25 9027 0.21 30% VOID 0.0

4.25  0.30 1.28 0.34WQ 2413.38
1500.75 8.50 17236 0.40  1.50  

5.25  0.53 2.79 4.29 6917.10
1506.00 13.75 29088 0.67   

PRELIMINARY STORAGE CAPACITY CALCULATION

Area Volumeaccumulat

H:\00648\Planning\Hydrology\Parts\CivilD\BASIN STUDY\BASIN 2- SAN JACINTO\RECT-BASIN.XLS
volume_calc-BASIN 2

8/21/2019



Δ



 

     Table 3. Hydrology Summary Table 100-year Storm Runoff 
 

DRAINAGE ID 
ONSITE AND OFFSITE 

EXISTING 
CONDITION 

 

PROPOSED 
CONDITION ∆ 

FLOWS 
(CFS) 

Findings 

Area 
(Ac) 

Q100 
(cfs) 

Area 
(Ac) 

Q100 
(cfs) 

AREA A 
 

64.50 139.18 63.27 140.80 +1.62 
Area Decrease 
Q100 Increase 

AREA B 40.84 93.90 41.89 98.90 +5.00 
Area increases  

  Q100 Increases 

 
TOTAL STUDY AREA  

 
105.34  105.16   

Area decreases 
 -0.18ac 

 

C. METHODOLOGY 

Hydrology Analysis: 

The RCFC Hydrology Manual was used to develop the hydrology parameters for the rational 

method. The calculations were performed using the computer program developed by CivilD. 

The existing soil types  is Soil B and as shown in proposed hydrology map per TR 37803 

attached and used for this study. Hydrological soils map was obtained from RCFC Hydrology 

Manual.  The ¼ acre residential lots were analyzed as 50% impervious area, which is 

recommended value in the Manual. 

 

 

D. CONCLUSION 

100-year flows discharged from the proposed project will been controlled by Basin 2, while 

Basin 1 is water quality basin only. The outflow from Basin 2 will be determine during final 

design stage.  

In addition to the controlled outflow from the site (Basin 2), water quality Bio Retention Media 

will be sized to treat first flush flows (water quality flows) and nuisance runoff prior to 

discharging into Existing facilities, thus there will be no impact to downstream facilities due to 

the proposed project 
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 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 3)  =  89.80 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Rainfall intensity =      2.395(In/Hr) for a   100.0 year storm 
 Subarea runoff =     14.802(CFS) for      7.300(Ac.) 
 Total runoff =     78.698(CFS) Total area =      36.200(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station        4.000 to Point/Station        5.000 
 **** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 Top of natural channel elevation =   1504.000(Ft.) 
 End of natural channel elevation =   1493.000(Ft.) 
 Length of natural channel  =   673.000(Ft.) 
 Estimated mean flow rate at midpoint of channel =     81.046(CFS) 
 
 Natural valley channel type used 
 L.A. County flood control district formula for channel velocity: 
  Velocity(ft/s) = (7 + 8(q(English Units)^.352)(slope^0.5) 
 Velocity using mean channel flow =   5.70(Ft/s) 
 
 Correction to map slope used on extremely rugged channels with 
 drops and waterfalls (Plate D-6.2) 
  Normal channel slope =  0.0163 
 Corrected/adjusted channel slope =  0.0163 
 Travel time =    1.97 min.     TC =   19.64  min. 
 
 
  Adding area flow to channel 
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.844 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 3)  =  89.80 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Rainfall intensity =      2.272(In/Hr) for a   100.0 year storm 
 Subarea runoff =      4.141(CFS) for      2.160(Ac.) 
 Total runoff =     82.840(CFS) Total area =      38.360(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station        5.000 to Point/Station        5.000 
 **** CONFLUENCE OF MAIN STREAMS **** 
 ______________________________________________________________________ 
 The following data inside Main Stream is listed: 
 In Main Stream number: 1 
 Stream flow area =     38.360(Ac.) 
 Runoff from this stream =     82.840(CFS) 
 Time of concentration =   19.64 min. 
 Rainfall intensity =     2.272(In/Hr) 
 Program is now starting with Main Stream No. 2 
 
 
 
 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station        5.100 to Point/Station        5.200 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   650.000(Ft.) 
 Top (of initial area) elevation =  1615.000(Ft.) 
 Bottom (of initial area) elevation =  1560.000(Ft.) 
 Difference in elevation =    55.000(Ft.) 
 Slope =    0.08462  s(percent)=       8.46 
 TC = k(0.530)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =   11.586 min. 
 Rainfall intensity =      2.958(In/Hr) for a   100.0 year storm 
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.856 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 3)  =  89.80 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Initial subarea runoff =     11.727(CFS) 
 Total initial stream area =        4.630(Ac.) 
 Pervious area fraction = 1.000 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station        5.200 to Point/Station        5.300 
 **** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 Top of natural channel elevation =   1560.000(Ft.) 
 End of natural channel elevation =   1508.000(Ft.) 
 Length of natural channel  =  1007.000(Ft.) 
 Estimated mean flow rate at midpoint of channel =     28.228(CFS) 
 
 Natural valley channel type used 
 L.A. County flood control district formula for channel velocity: 
  Velocity(ft/s) = (7 + 8(q(English Units)^.352)(slope^0.5) 
 Velocity using mean channel flow =   7.48(Ft/s) 
 
 Correction to map slope used on extremely rugged channels with 
 drops and waterfalls (Plate D-6.2) 
  Normal channel slope =  0.0516 
 Corrected/adjusted channel slope =  0.0516 
 Travel time =    2.24 min.     TC =   13.83  min. 
 
 
  Adding area flow to channel 
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.852 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 3)  =  89.80 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Rainfall intensity =      2.708(In/Hr) for a   100.0 year storm 
 Subarea runoff =     30.072(CFS) for     13.030(Ac.) 
 Total runoff =     41.799(CFS) Total area =      17.660(Ac.) 
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 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station        5.300 to Point/Station        5.000 
 **** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 Top of natural channel elevation =   1508.000(Ft.) 
 End of natural channel elevation =   1493.000(Ft.) 
 Length of natural channel  =  1015.000(Ft.) 
 Estimated mean flow rate at midpoint of channel =     50.663(CFS) 
 
 Natural valley channel type used 
 L.A. County flood control district formula for channel velocity: 
  Velocity(ft/s) = (7 + 8(q(English Units)^.352)(slope^0.5) 
 Velocity using mean channel flow =   4.72(Ft/s) 
 
 Correction to map slope used on extremely rugged channels with 
 drops and waterfalls (Plate D-6.2) 
  Normal channel slope =  0.0148 
 Corrected/adjusted channel slope =  0.0148 
 Travel time =    3.58 min.     TC =   17.41  min. 
 
 
  Adding area flow to channel 
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.847 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 3)  =  89.80 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Rainfall intensity =      2.413(In/Hr) for a   100.0 year storm 
 Subarea runoff =     15.307(CFS) for      7.490(Ac.) 
 Total runoff =     57.106(CFS) Total area =      25.150(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station        5.000 to Point/Station        5.000 
 **** CONFLUENCE OF MAIN STREAMS **** 
 ______________________________________________________________________ 
 The following data inside Main Stream is listed: 
 In Main Stream number: 2 
 Stream flow area =     25.150(Ac.) 
 Runoff from this stream =     57.106(CFS) 
 Time of concentration =   17.41 min. 
 Rainfall intensity =     2.413(In/Hr) 
 Summary of stream data: 
 
 Stream   Flow rate      TC            Rainfall Intensity 
  No.       (CFS)       (min)                 (In/Hr) 
 
 
 1       82.840     19.64          2.272 
 2       57.106     17.41          2.413 
 Largest stream flow has longer time of concentration 
 Qp =     82.840 + sum of 
    Qb         Ia/Ib 
    57.106 *    0.942 =     53.769 
 Qp =    136.609 
 
 Total of 2 main streams to confluence: 

 Flow rates before confluence point: 
       82.840      57.106 
 Area of streams before confluence: 
        38.360       25.150 
 
 
 Results of confluence: 
 Total flow rate =    136.609(CFS) 
 Time of concentration =    19.640 min. 
 Effective stream area after confluence  =     63.510(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station        6.000 to Point/Station        7.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =  1000.000(Ft.) 
 Top (of initial area) elevation =  1522.000(Ft.) 
 Bottom (of initial area) elevation =  1497.000(Ft.) 
 Difference in elevation =    25.000(Ft.) 
 Slope =    0.02500  s(percent)=       2.50 
 TC = k(0.300)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =    9.943 min. 
 Rainfall intensity =      3.193(In/Hr) for a   100.0 year storm 
 COMMERCIAL subarea type                      
 Runoff Coefficient = 0.889 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 3)  =  74.80 
 Pervious area fraction =  0.100; Impervious fraction =  0.900 
 Initial subarea runoff =      1.533(CFS) 
 Total initial stream area =        0.540(Ac.) 
 Pervious area fraction = 0.100 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station        7.000 to Point/Station        8.000 
 **** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 Top of street segment elevation =  1497.000(Ft.) 
 End of street segment elevation =  1490.000(Ft.) 
 Length of street segment  =   650.000(Ft.) 
 Height of curb above gutter flowline  =    6.0(In.) 
 Width of half street (curb to crown)  =  32.000(Ft.) 
 Distance from crown to crossfall grade break  =  30.000(Ft.) 
 Slope from gutter to grade break (v/hz) =   0.020 
 Slope from grade break to crown (v/hz)  =   0.020 
 Street flow is on [1] side(s) of the street  
 Distance from curb to property line  =  17.000(Ft.) 
 Slope from curb to property line (v/hz) =   0.020 
 Gutter width =   2.000(Ft.) 
 Gutter hike from flowline =  0.167(In.) 
  Manning's N in gutter =  0.0150 
  Manning's N from gutter to grade break =  0.0150 
  Manning's N from grade break to crown =  0.0150 
 Estimated mean flow rate at midpoint of street =      2.082(CFS) 
 Depth of flow =   0.173(Ft.), Average velocity =   2.148(Ft/s) 
 Streetflow hydraulics at midpoint of street travel: 
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 Halfstreet flow width =   9.978(Ft.) 
 Flow velocity =   2.15(Ft/s) 
 Travel time =    5.04 min.     TC =   14.99  min. 
  Adding area flow to street 
 COMMERCIAL subarea type                      
 Runoff Coefficient = 0.887 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 3)  =  74.80 
 Pervious area fraction =  0.100; Impervious fraction =  0.900 
 Rainfall intensity =      2.601(In/Hr) for a   100.0 year storm 
 Subarea runoff =      1.038(CFS) for      0.450(Ac.) 
 Total runoff =      2.571(CFS) Total area =       0.990(Ac.) 
 Street flow at end of street =      2.571(CFS) 
 Half street flow at end of street =      2.571(CFS) 
 Depth of flow =   0.189(Ft.), Average velocity =   2.266(Ft/s) 
 Flow width (from curb towards crown)=  10.773(Ft.) 
 End of computations, total study area =           64.50 (Ac.) 
 The following figures may  
 be used for a unit hydrograph study of the same area.  
 
 Area averaged pervious area fraction(Ap) = 0.986  
 Area averaged RI index number =  77.7 
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 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  78.00 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Rainfall intensity =      1.495(In/Hr) for a    10.0 year storm 
 Subarea runoff =      7.850(CFS) for      7.300(Ac.) 
 Total runoff =     42.648(CFS) Total area =      36.200(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station        4.000 to Point/Station        5.000 
 **** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 Top of natural channel elevation =   1504.000(Ft.) 
 End of natural channel elevation =   1493.000(Ft.) 
 Length of natural channel  =   673.000(Ft.) 
 Estimated mean flow rate at midpoint of channel =     43.920(CFS) 
 
 Natural valley channel type used 
 L.A. County flood control district formula for channel velocity: 
  Velocity(ft/s) = (7 + 8(q(English Units)^.352)(slope^0.5) 
 Velocity using mean channel flow =   4.77(Ft/s) 
 
 Correction to map slope used on extremely rugged channels with 
 drops and waterfalls (Plate D-6.2) 
  Normal channel slope =  0.0163 
 Corrected/adjusted channel slope =  0.0163 
 Travel time =    2.35 min.     TC =   20.80  min. 
 
 
  Adding area flow to channel 
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.710 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  78.00 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Rainfall intensity =      1.408(In/Hr) for a    10.0 year storm 
 Subarea runoff =      2.161(CFS) for      2.160(Ac.) 
 Total runoff =     44.809(CFS) Total area =      38.360(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station        5.000 to Point/Station        5.000 
 **** CONFLUENCE OF MAIN STREAMS **** 
 ______________________________________________________________________ 
 The following data inside Main Stream is listed: 
 In Main Stream number: 1 
 Stream flow area =     38.360(Ac.) 
 Runoff from this stream =     44.809(CFS) 
 Time of concentration =   20.80 min. 
 Rainfall intensity =     1.408(In/Hr) 
 Program is now starting with Main Stream No. 2 
 
 
 
 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station        5.100 to Point/Station        5.200 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   650.000(Ft.) 
 Top (of initial area) elevation =  1615.000(Ft.) 
 Bottom (of initial area) elevation =  1560.000(Ft.) 
 Difference in elevation =    55.000(Ft.) 
 Slope =    0.08462  s(percent)=       8.46 
 TC = k(0.530)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =   11.586 min. 
 Rainfall intensity =      1.887(In/Hr) for a    10.0 year storm 
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.750 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  78.00 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Initial subarea runoff =      6.556(CFS) 
 Total initial stream area =        4.630(Ac.) 
 Pervious area fraction = 1.000 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station        5.200 to Point/Station        5.300 
 **** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 Top of natural channel elevation =   1560.000(Ft.) 
 End of natural channel elevation =   1508.000(Ft.) 
 Length of natural channel  =  1007.000(Ft.) 
 Estimated mean flow rate at midpoint of channel =     15.780(CFS) 
 
 Natural valley channel type used 
 L.A. County flood control district formula for channel velocity: 
  Velocity(ft/s) = (7 + 8(q(English Units)^.352)(slope^0.5) 
 Velocity using mean channel flow =   6.39(Ft/s) 
 
 Correction to map slope used on extremely rugged channels with 
 drops and waterfalls (Plate D-6.2) 
  Normal channel slope =  0.0516 
 Corrected/adjusted channel slope =  0.0516 
 Travel time =    2.63 min.     TC =   14.21  min. 
 
 
  Adding area flow to channel 
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.737 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  78.00 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Rainfall intensity =      1.704(In/Hr) for a    10.0 year storm 
 Subarea runoff =     16.365(CFS) for     13.030(Ac.) 
 Total runoff =     22.921(CFS) Total area =      17.660(Ac.) 
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 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station        5.300 to Point/Station        5.000 
 **** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 Top of natural channel elevation =   1508.000(Ft.) 
 End of natural channel elevation =   1493.000(Ft.) 
 Length of natural channel  =  1015.000(Ft.) 
 Estimated mean flow rate at midpoint of channel =     27.781(CFS) 
 
 Natural valley channel type used 
 L.A. County flood control district formula for channel velocity: 
  Velocity(ft/s) = (7 + 8(q(English Units)^.352)(slope^0.5) 
 Velocity using mean channel flow =   3.99(Ft/s) 
 
 Correction to map slope used on extremely rugged channels with 
 drops and waterfalls (Plate D-6.2) 
  Normal channel slope =  0.0148 
 Corrected/adjusted channel slope =  0.0148 
 Travel time =    4.25 min.     TC =   18.46  min. 
 
 
  Adding area flow to channel 
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.719 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  78.00 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Rainfall intensity =      1.495(In/Hr) for a    10.0 year storm 
 Subarea runoff =      8.052(CFS) for      7.490(Ac.) 
 Total runoff =     30.972(CFS) Total area =      25.150(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station        5.000 to Point/Station        5.000 
 **** CONFLUENCE OF MAIN STREAMS **** 
 ______________________________________________________________________ 
 The following data inside Main Stream is listed: 
 In Main Stream number: 2 
 Stream flow area =     25.150(Ac.) 
 Runoff from this stream =     30.972(CFS) 
 Time of concentration =   18.46 min. 
 Rainfall intensity =     1.495(In/Hr) 
 Summary of stream data: 
 
 Stream   Flow rate      TC            Rainfall Intensity 
  No.       (CFS)       (min)                 (In/Hr) 
 
 
 1       44.809     20.80          1.408 
 2       30.972     18.46          1.495 
 Largest stream flow has longer time of concentration 
 Qp =     44.809 + sum of 
    Qb         Ia/Ib 
    30.972 *    0.942 =     29.177 
 Qp =     73.986 
 
 Total of 2 main streams to confluence: 

 Flow rates before confluence point: 
       44.809      30.972 
 Area of streams before confluence: 
        38.360       25.150 
 
 
 Results of confluence: 
 Total flow rate =     73.986(CFS) 
 Time of concentration =    20.799 min. 
 Effective stream area after confluence  =     63.510(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station        6.000 to Point/Station        7.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =  1000.000(Ft.) 
 Top (of initial area) elevation =  1522.000(Ft.) 
 Bottom (of initial area) elevation =  1497.000(Ft.) 
 Difference in elevation =    25.000(Ft.) 
 Slope =    0.02500  s(percent)=       2.50 
 TC = k(0.300)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =    9.943 min. 
 Rainfall intensity =      2.037(In/Hr) for a    10.0 year storm 
 COMMERCIAL subarea type                      
 Runoff Coefficient = 0.869 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  56.00 
 Pervious area fraction =  0.100; Impervious fraction =  0.900 
 Initial subarea runoff =      0.956(CFS) 
 Total initial stream area =        0.540(Ac.) 
 Pervious area fraction = 0.100 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station        7.000 to Point/Station        8.000 
 **** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 Top of street segment elevation =  1497.000(Ft.) 
 End of street segment elevation =  1490.000(Ft.) 
 Length of street segment  =   650.000(Ft.) 
 Height of curb above gutter flowline  =    6.0(In.) 
 Width of half street (curb to crown)  =  32.000(Ft.) 
 Distance from crown to crossfall grade break  =  30.000(Ft.) 
 Slope from gutter to grade break (v/hz) =   0.020 
 Slope from grade break to crown (v/hz)  =   0.020 
 Street flow is on [1] side(s) of the street  
 Distance from curb to property line  =  17.000(Ft.) 
 Slope from curb to property line (v/hz) =   0.020 
 Gutter width =   2.000(Ft.) 
 Gutter hike from flowline =  0.167(In.) 
  Manning's N in gutter =  0.0150 
  Manning's N from gutter to grade break =  0.0150 
  Manning's N from grade break to crown =  0.0150 
 Estimated mean flow rate at midpoint of street =      1.314(CFS) 
 Depth of flow =   0.143(Ft.), Average velocity =   1.910(Ft/s) 
 Streetflow hydraulics at midpoint of street travel: 
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 Halfstreet flow width =   8.450(Ft.) 
 Flow velocity =   1.91(Ft/s) 
 Travel time =    5.67 min.     TC =   15.62  min. 
  Adding area flow to street 
 COMMERCIAL subarea type                      
 Runoff Coefficient = 0.865 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  56.00 
 Pervious area fraction =  0.100; Impervious fraction =  0.900 
 Rainfall intensity =      1.625(In/Hr) for a    10.0 year storm 
 Subarea runoff =      0.632(CFS) for      0.450(Ac.) 
 Total runoff =      1.589(CFS) Total area =       0.990(Ac.) 
 Street flow at end of street =      1.589(CFS) 
 Half street flow at end of street =      1.589(CFS) 
 Depth of flow =   0.155(Ft.), Average velocity =   2.005(Ft/s) 
 Flow width (from curb towards crown)=   9.047(Ft.) 
 End of computations, total study area =           64.50 (Ac.) 
 The following figures may  
 be used for a unit hydrograph study of the same area.  
 
 Area averaged pervious area fraction(Ap) = 0.986  
 Area averaged RI index number =  77.7 
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  'HFLPDO IUDFWLRQ VRLO JURXS &         
  'HFLPDO IUDFWLRQ VRLO JURXS '         
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 TC = k(0.530)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =   13.338 min. 
 Rainfall intensity =      2.757(In/Hr) for a   100.0 year storm 
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.853 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 3)  =  89.80 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Initial subarea runoff =     20.794(CFS) 
 Total initial stream area =        8.840(Ac.) 
 Pervious area fraction = 1.000 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       22.000 to Point/Station       23.000 
 **** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 Top of natural channel elevation =   1566.000(Ft.) 
 End of natural channel elevation =   1496.000(Ft.) 
 Length of natural channel  =  1480.000(Ft.) 
 Estimated mean flow rate at midpoint of channel =     31.944(CFS) 
 
 Natural valley channel type used 
 L.A. County flood control district formula for channel velocity: 
  Velocity(ft/s) = (7 + 8(q(English Units)^.352)(slope^0.5) 
 Velocity using mean channel flow =   7.41(Ft/s) 
 
 Correction to map slope used on extremely rugged channels with 
 drops and waterfalls (Plate D-6.2) 
  Normal channel slope =  0.0473 
 Corrected/adjusted channel slope =  0.0473 
 Travel time =    3.33 min.     TC =   16.67  min. 
 
 
  Adding area flow to channel 
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.848 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 3)  =  89.80 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Rainfall intensity =      2.467(In/Hr) for a   100.0 year storm 
 Subarea runoff =     19.827(CFS) for      9.480(Ac.) 
 Total runoff =     40.621(CFS) Total area =      18.320(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       23.000 to Point/Station       32.000 
 **** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 Top of natural channel elevation =   1497.000(Ft.) 
 End of natural channel elevation =   1491.300(Ft.) 
 Length of natural channel  =   175.000(Ft.) 
 Estimated mean flow rate at midpoint of channel =     40.621(CFS) 
 

 Natural valley channel type used 
 L.A. County flood control district formula for channel velocity: 
  Velocity(ft/s) = (7 + 8(q(English Units)^.352)(slope^0.5) 
 Velocity using mean channel flow =   6.58(Ft/s) 
 
 Correction to map slope used on extremely rugged channels with 
 drops and waterfalls (Plate D-6.2) 
  Normal channel slope =  0.0326 
 Corrected/adjusted channel slope =  0.0326 
 Travel time =    0.44 min.     TC =   17.11  min. 
 
 
  Adding area flow to channel 
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.847 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 3)  =  89.80 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Rainfall intensity =      2.434(In/Hr) for a   100.0 year storm 
 Subarea runoff =      0.000(CFS) for      0.000(Ac.) 
 Total runoff =     40.621(CFS) Total area =      18.320(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       32.000 to Point/Station       32.000 
 **** CONFLUENCE OF MAIN STREAMS **** 
 ______________________________________________________________________ 
 The following data inside Main Stream is listed: 
 In Main Stream number: 2 
 Stream flow area =     18.320(Ac.) 
 Runoff from this stream =     40.621(CFS) 
 Time of concentration =   17.11 min. 
 Rainfall intensity =     2.434(In/Hr) 
 Summary of stream data: 
 
 Stream   Flow rate      TC            Rainfall Intensity 
  No.       (CFS)       (min)                 (In/Hr) 
 
 
 1       30.647     11.03          3.032 
 2       40.621     17.11          2.434 
 Largest stream flow has longer time of concentration 
 Qp =     40.621 + sum of 
    Qb         Ia/Ib 
    30.647 *    0.803 =     24.607 
 Qp =     65.228 
 
 Total of 2 main streams to confluence: 
 Flow rates before confluence point: 
       30.647      40.621 
 Area of streams before confluence: 
        11.630       18.320 
 
 
 Results of confluence: 
 Total flow rate =     65.228(CFS) 
 Time of concentration =    17.110 min. 
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 Effective stream area after confluence  =     29.950(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       40.000 to Point/Station       41.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   721.500(Ft.) 
 Top (of initial area) elevation =  1538.000(Ft.) 
 Bottom (of initial area) elevation =  1500.000(Ft.) 
 Difference in elevation =    38.000(Ft.) 
 Slope =    0.05267  s(percent)=       5.27 
 TC = k(0.530)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =   13.282 min. 
 Rainfall intensity =      2.763(In/Hr) for a   100.0 year storm 
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.853 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 3)  =  89.80 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Initial subarea runoff =     14.004(CFS) 
 Total initial stream area =        5.940(Ac.) 
 Pervious area fraction = 1.000 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       50.000 to Point/Station       51.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   394.000(Ft.) 
 Top (of initial area) elevation =  1571.000(Ft.) 
 Bottom (of initial area) elevation =  1504.000(Ft.) 
 Difference in elevation =    67.000(Ft.) 
 Slope =    0.17005  s(percent)=      17.01 
 TC = k(0.530)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =    8.248 min. 
 Rainfall intensity =      3.506(In/Hr) for a   100.0 year storm 
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.863 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 3)  =  89.80 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Initial subarea runoff =      5.475(CFS) 
 Total initial stream area =        1.810(Ac.) 
 Pervious area fraction = 1.000 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       60.000 to Point/Station       61.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   480.000(Ft.) 
 Top (of initial area) elevation =  1571.000(Ft.) 
 Bottom (of initial area) elevation =  1498.000(Ft.) 

 Difference in elevation =    73.000(Ft.) 
 Slope =    0.15208  s(percent)=      15.21 
 TC = k(0.530)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =    9.128 min. 
 Rainfall intensity =      3.333(In/Hr) for a   100.0 year storm 
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.861 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 3)  =  89.80 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Initial subarea runoff =      8.379(CFS) 
 Total initial stream area =        2.920(Ac.) 
 Pervious area fraction = 1.000 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       70.000 to Point/Station       71.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   121.000(Ft.) 
 Top (of initial area) elevation =  1538.000(Ft.) 
 Bottom (of initial area) elevation =  1515.000(Ft.) 
 Difference in elevation =    23.000(Ft.) 
 Slope =    0.19008  s(percent)=      19.01 
 TC = k(0.530)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =    5.030 min. 
 Rainfall intensity =      4.490(In/Hr) for a   100.0 year storm 
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.871 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 3)  =  89.80 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Initial subarea runoff =      0.860(CFS) 
 Total initial stream area =        0.220(Ac.) 
 Pervious area fraction = 1.000 
 End of computations, total study area =           40.84 (Ac.) 
 The following figures may  
 be used for a unit hydrograph study of the same area.  
 
 Area averaged pervious area fraction(Ap) = 1.000  
 Area averaged RI index number =  78.0 
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 Initial area time of concentration =   13.338 min. 
 Rainfall intensity =      1.759(In/Hr) for a    10.0 year storm 
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.741 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  78.00 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Initial subarea runoff =     11.526(CFS) 
 Total initial stream area =        8.840(Ac.) 
 Pervious area fraction = 1.000 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       22.000 to Point/Station       23.000 
 **** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 Top of natural channel elevation =   1566.000(Ft.) 
 End of natural channel elevation =   1496.000(Ft.) 
 Length of natural channel  =  1480.000(Ft.) 
 Estimated mean flow rate at midpoint of channel =     17.706(CFS) 
 
 Natural valley channel type used 
 L.A. County flood control district formula for channel velocity: 
  Velocity(ft/s) = (7 + 8(q(English Units)^.352)(slope^0.5) 
 Velocity using mean channel flow =   6.31(Ft/s) 
 
 Correction to map slope used on extremely rugged channels with 
 drops and waterfalls (Plate D-6.2) 
  Normal channel slope =  0.0473 
 Corrected/adjusted channel slope =  0.0473 
 Travel time =    3.91 min.     TC =   17.25  min. 
 
 
  Adding area flow to channel 
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.724 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  78.00 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Rainfall intensity =      1.546(In/Hr) for a    10.0 year storm 
 Subarea runoff =     10.613(CFS) for      9.480(Ac.) 
 Total runoff =     22.138(CFS) Total area =      18.320(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       23.000 to Point/Station       32.000 
 **** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 Top of natural channel elevation =   1497.000(Ft.) 
 End of natural channel elevation =   1491.300(Ft.) 
 Length of natural channel  =   175.000(Ft.) 
 Estimated mean flow rate at midpoint of channel =     22.138(CFS) 
 
 Natural valley channel type used 

 L.A. County flood control district formula for channel velocity: 
  Velocity(ft/s) = (7 + 8(q(English Units)^.352)(slope^0.5) 
 Velocity using mean channel flow =   5.56(Ft/s) 
 
 Correction to map slope used on extremely rugged channels with 
 drops and waterfalls (Plate D-6.2) 
  Normal channel slope =  0.0326 
 Corrected/adjusted channel slope =  0.0326 
 Travel time =    0.52 min.     TC =   17.77  min. 
 
 
  Adding area flow to channel 
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.722 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  78.00 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Rainfall intensity =      1.523(In/Hr) for a    10.0 year storm 
 Subarea runoff =      0.000(CFS) for      0.000(Ac.) 
 Total runoff =     22.138(CFS) Total area =      18.320(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       32.000 to Point/Station       32.000 
 **** CONFLUENCE OF MAIN STREAMS **** 
 ______________________________________________________________________ 
 The following data inside Main Stream is listed: 
 In Main Stream number: 2 
 Stream flow area =     18.320(Ac.) 
 Runoff from this stream =     22.138(CFS) 
 Time of concentration =   17.77 min. 
 Rainfall intensity =     1.523(In/Hr) 
 Summary of stream data: 
 
 Stream   Flow rate      TC            Rainfall Intensity 
  No.       (CFS)       (min)                 (In/Hr) 
 
 
 1       16.896     11.43          1.900 
 2       22.138     17.77          1.523 
 Largest stream flow has longer time of concentration 
 Qp =     22.138 + sum of 
    Qb         Ia/Ib 
    16.896 *    0.802 =     13.548 
 Qp =     35.686 
 
 Total of 2 main streams to confluence: 
 Flow rates before confluence point: 
       16.896      22.138 
 Area of streams before confluence: 
        11.630       18.320 
 
 
 Results of confluence: 
 Total flow rate =     35.686(CFS) 
 Time of concentration =    17.774 min. 
 Effective stream area after confluence  =     29.950(Ac.) 
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 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       40.000 to Point/Station       41.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   721.500(Ft.) 
 Top (of initial area) elevation =  1538.000(Ft.) 
 Bottom (of initial area) elevation =  1500.000(Ft.) 
 Difference in elevation =    38.000(Ft.) 
 Slope =    0.05267  s(percent)=       5.27 
 TC = k(0.530)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =   13.282 min. 
 Rainfall intensity =      1.762(In/Hr) for a    10.0 year storm 
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.742 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  78.00 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Initial subarea runoff =      7.764(CFS) 
 Total initial stream area =        5.940(Ac.) 
 Pervious area fraction = 1.000 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       50.000 to Point/Station       51.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   394.000(Ft.) 
 Top (of initial area) elevation =  1571.000(Ft.) 
 Bottom (of initial area) elevation =  1504.000(Ft.) 
 Difference in elevation =    67.000(Ft.) 
 Slope =    0.17005  s(percent)=      17.01 
 TC = k(0.530)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =    8.248 min. 
 Rainfall intensity =      2.236(In/Hr) for a    10.0 year storm 
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.770 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  78.00 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Initial subarea runoff =      3.118(CFS) 
 Total initial stream area =        1.810(Ac.) 
 Pervious area fraction = 1.000 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       60.000 to Point/Station       61.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   480.000(Ft.) 
 Top (of initial area) elevation =  1571.000(Ft.) 
 Bottom (of initial area) elevation =  1498.000(Ft.) 
 Difference in elevation =    73.000(Ft.) 

 Slope =    0.15208  s(percent)=      15.21 
 TC = k(0.530)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =    9.128 min. 
 Rainfall intensity =      2.126(In/Hr) for a    10.0 year storm 
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.765 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  78.00 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Initial subarea runoff =      4.747(CFS) 
 Total initial stream area =        2.920(Ac.) 
 Pervious area fraction = 1.000 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       70.000 to Point/Station       71.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   121.000(Ft.) 
 Top (of initial area) elevation =  1538.000(Ft.) 
 Bottom (of initial area) elevation =  1515.000(Ft.) 
 Difference in elevation =    23.000(Ft.) 
 Slope =    0.19008  s(percent)=      19.01 
 TC = k(0.530)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =    5.030 min. 
 Rainfall intensity =      2.863(In/Hr) for a    10.0 year storm 
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.796 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  78.00 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Initial subarea runoff =      0.501(CFS) 
 Total initial stream area =        0.220(Ac.) 
 Pervious area fraction = 1.000 
 End of computations, total study area =           40.84 (Ac.) 
 The following figures may  
 be used for a unit hydrograph study of the same area.  
 
 Area averaged pervious area fraction(Ap) = 1.000  
 Area averaged RI index number =  78.0 
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 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station        4.000 to Point/Station        4.000 
 **** SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 SINGLE FAMILY (1/4 Acre Lot)                 
 Runoff Coefficient = 0.835 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 3)  =  74.80 
 Pervious area fraction =  0.500; Impervious fraction =  0.500 
 Time of concentration =    14.25 min. 
 Rainfall intensity =      2.668(In/Hr) for a   100.0 year storm 
 Subarea runoff =      7.062(CFS) for      3.170(Ac.) 
 Total runoff =     17.004(CFS) Total area =       7.310(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station        4.000 to Point/Station        4.000 
 **** SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 SINGLE FAMILY (1/4 Acre Lot)                 
 Runoff Coefficient = 0.835 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 3)  =  74.80 
 Pervious area fraction =  0.500; Impervious fraction =  0.500 
 Time of concentration =    14.25 min. 
 Rainfall intensity =      2.668(In/Hr) for a   100.0 year storm 
 Subarea runoff =      6.706(CFS) for      3.010(Ac.) 
 Total runoff =     23.710(CFS) Total area =      10.320(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station        4.000 to Point/Station        5.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1493.200(Ft.) 
 Downstream point/station elevation =  1489.460(Ft.) 
 Pipe length  =   374.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =    23.710(CFS) 
 Nearest computed pipe diameter  =     24.00(In.) 
 Calculated individual pipe flow  =    23.710(CFS) 
 Normal flow depth in pipe =   20.91(In.) 
 Flow top width inside pipe =   16.08(In.) 
 Critical Depth =   20.72(In.) 
 Pipe flow velocity =      8.16(Ft/s) 
 Travel time through pipe =    0.76 min. 
 Time of concentration (TC) =    15.01 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station        5.000 to Point/Station        5.000 
 **** SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 SINGLE FAMILY (1/4 Acre Lot)                 
 Runoff Coefficient = 0.834 

 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 3)  =  74.80 
 Pervious area fraction =  0.500; Impervious fraction =  0.500 
 Time of concentration =    15.01 min. 
 Rainfall intensity =      2.599(In/Hr) for a   100.0 year storm 
 Subarea runoff =      6.760(CFS) for      3.120(Ac.) 
 Total runoff =     30.469(CFS) Total area =      13.440(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station        5.000 to Point/Station        5.000 
 **** SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 SINGLE FAMILY (1/4 Acre Lot)                 
 Runoff Coefficient = 0.834 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 3)  =  74.80 
 Pervious area fraction =  0.500; Impervious fraction =  0.500 
 Time of concentration =    15.01 min. 
 Rainfall intensity =      2.599(In/Hr) for a   100.0 year storm 
 Subarea runoff =      6.392(CFS) for      2.950(Ac.) 
 Total runoff =     36.861(CFS) Total area =      16.390(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station        5.000 to Point/Station        6.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1489.460(Ft.) 
 Downstream point/station elevation =  1486.500(Ft.) 
 Pipe length  =   527.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =    36.861(CFS) 
 Nearest computed pipe diameter  =     33.00(In.) 
 Calculated individual pipe flow  =    36.861(CFS) 
 Normal flow depth in pipe =   25.17(In.) 
 Flow top width inside pipe =   28.07(In.) 
 Critical Depth =   24.26(In.) 
 Pipe flow velocity =      7.58(Ft/s) 
 Travel time through pipe =    1.16 min. 
 Time of concentration (TC) =    16.17 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station        6.000 to Point/Station        6.000 
 **** SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 SINGLE FAMILY (1/4 Acre Lot)                 
 Runoff Coefficient = 0.832 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 3)  =  74.80 
 Pervious area fraction =  0.500; Impervious fraction =  0.500 
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 Time of concentration =    16.17 min. 
 Rainfall intensity =      2.504(In/Hr) for a   100.0 year storm 
 Subarea runoff =     10.182(CFS) for      4.890(Ac.) 
 Total runoff =     47.043(CFS) Total area =      21.280(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station        6.000 to Point/Station        7.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1486.500(Ft.) 
 Downstream point/station elevation =  1480.500(Ft.) 
 Pipe length  =   270.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =    47.043(CFS) 
 Nearest computed pipe diameter  =     27.00(In.) 
 Calculated individual pipe flow  =    47.043(CFS) 
 Normal flow depth in pipe =   22.64(In.) 
 Flow top width inside pipe =   19.87(In.) 
 Critical depth could not be calculated. 
 Pipe flow velocity =     13.22(Ft/s) 
 Travel time through pipe =    0.34 min. 
 Time of concentration (TC) =    16.51 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station        7.000 to Point/Station        7.000 
 **** SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 UNDEVELOPED (good cover) subarea            
 Runoff Coefficient = 0.786 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 3)  =  78.80 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Time of concentration =    16.51 min. 
 Rainfall intensity =      2.478(In/Hr) for a   100.0 year storm 
 Subarea runoff =      1.227(CFS) for      0.630(Ac.) 
 Total runoff =     48.270(CFS) Total area =      21.910(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station        7.000 to Point/Station        7.000 
 **** SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 UNDEVELOPED (fair cover) subarea            
 Runoff Coefficient = 0.819 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 3)  =  84.40 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Time of concentration =    16.51 min. 
 Rainfall intensity =      2.478(In/Hr) for a   100.0 year storm 
 Subarea runoff =      1.400(CFS) for      0.690(Ac.) 
 Total runoff =     49.670(CFS) Total area =      22.600(Ac.) 
 
 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station        7.000 to Point/Station        7.000 
 **** SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 COMMERCIAL subarea type                      
 Runoff Coefficient = 0.886 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 3)  =  74.80 
 Pervious area fraction =  0.100; Impervious fraction =  0.900 
 Time of concentration =    16.51 min. 
 Rainfall intensity =      2.478(In/Hr) for a   100.0 year storm 
 Subarea runoff =      3.492(CFS) for      1.590(Ac.) 
 Total runoff =     53.162(CFS) Total area =      24.190(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station        7.000 to Point/Station        7.000 
 **** SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 COMMERCIAL subarea type                      
 Runoff Coefficient = 0.886 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 3)  =  74.80 
 Pervious area fraction =  0.100; Impervious fraction =  0.900 
 Time of concentration =    16.51 min. 
 Rainfall intensity =      2.478(In/Hr) for a   100.0 year storm 
 Subarea runoff =      0.878(CFS) for      0.400(Ac.) 
 Total runoff =     54.040(CFS) Total area =      24.590(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station        7.000 to Point/Station        8.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1486.000(Ft.) 
 Downstream point/station elevation =  1480.000(Ft.) 
 Pipe length  =   100.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =    54.040(CFS) 
 Nearest computed pipe diameter  =     24.00(In.) 
 Calculated individual pipe flow  =    54.040(CFS) 
 Normal flow depth in pipe =   19.17(In.) 
 Flow top width inside pipe =   19.24(In.) 
 Critical depth could not be calculated. 
 Pipe flow velocity =     20.10(Ft/s) 
 Travel time through pipe =    0.08 min. 
 Time of concentration (TC) =    16.60 min. 
 End of computations, total study area =           24.59 (Ac.) 
 The following figures may  
 be used for a unit hydrograph study of the same area.  
 
 Area averaged pervious area fraction(Ap) = 0.494  
 Area averaged RI index number =  56.5 
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 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station        4.000 to Point/Station        4.000 
 **** SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 SINGLE FAMILY (1/4 Acre Lot)                 
 Runoff Coefficient = 0.727 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  56.00 
 Pervious area fraction =  0.500; Impervious fraction =  0.500 
 Time of concentration =    14.55 min. 
 Rainfall intensity =      1.684(In/Hr) for a    10.0 year storm 
 Subarea runoff =      3.882(CFS) for      3.170(Ac.) 
 Total runoff =      9.444(CFS) Total area =       7.310(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station        4.000 to Point/Station        4.000 
 **** SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 SINGLE FAMILY (1/4 Acre Lot)                 
 Runoff Coefficient = 0.727 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  56.00 
 Pervious area fraction =  0.500; Impervious fraction =  0.500 
 Time of concentration =    14.55 min. 
 Rainfall intensity =      1.684(In/Hr) for a    10.0 year storm 
 Subarea runoff =      3.686(CFS) for      3.010(Ac.) 
 Total runoff =     13.130(CFS) Total area =      10.320(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station        4.000 to Point/Station        5.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1493.200(Ft.) 
 Downstream point/station elevation =  1489.460(Ft.) 
 Pipe length  =   374.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =    13.130(CFS) 
 Nearest computed pipe diameter  =     21.00(In.) 
 Calculated individual pipe flow  =    13.130(CFS) 
 Normal flow depth in pipe =   14.58(In.) 
 Flow top width inside pipe =   19.35(In.) 
 Critical Depth =   16.19(In.) 
 Pipe flow velocity =      7.36(Ft/s) 
 Travel time through pipe =    0.85 min. 
 Time of concentration (TC) =    15.40 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station        5.000 to Point/Station        5.000 
 **** SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 SINGLE FAMILY (1/4 Acre Lot)                 
 Runoff Coefficient = 0.724 

 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  56.00 
 Pervious area fraction =  0.500; Impervious fraction =  0.500 
 Time of concentration =    15.40 min. 
 Rainfall intensity =      1.637(In/Hr) for a    10.0 year storm 
 Subarea runoff =      3.699(CFS) for      3.120(Ac.) 
 Total runoff =     16.830(CFS) Total area =      13.440(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station        5.000 to Point/Station        5.000 
 **** SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 SINGLE FAMILY (1/4 Acre Lot)                 
 Runoff Coefficient = 0.724 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  56.00 
 Pervious area fraction =  0.500; Impervious fraction =  0.500 
 Time of concentration =    15.40 min. 
 Rainfall intensity =      1.637(In/Hr) for a    10.0 year storm 
 Subarea runoff =      3.498(CFS) for      2.950(Ac.) 
 Total runoff =     20.327(CFS) Total area =      16.390(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station        5.000 to Point/Station        6.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1489.460(Ft.) 
 Downstream point/station elevation =  1486.500(Ft.) 
 Pipe length  =   527.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =    20.327(CFS) 
 Nearest computed pipe diameter  =     27.00(In.) 
 Calculated individual pipe flow  =    20.327(CFS) 
 Normal flow depth in pipe =   19.59(In.) 
 Flow top width inside pipe =   24.09(In.) 
 Critical Depth =   18.92(In.) 
 Pipe flow velocity =      6.58(Ft/s) 
 Travel time through pipe =    1.33 min. 
 Time of concentration (TC) =    16.73 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station        6.000 to Point/Station        6.000 
 **** SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 SINGLE FAMILY (1/4 Acre Lot)                 
 Runoff Coefficient = 0.720 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  56.00 
 Pervious area fraction =  0.500; Impervious fraction =  0.500 
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 Time of concentration =    16.73 min. 
 Rainfall intensity =      1.570(In/Hr) for a    10.0 year storm 
 Subarea runoff =      5.527(CFS) for      4.890(Ac.) 
 Total runoff =     25.855(CFS) Total area =      21.280(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station        6.000 to Point/Station        7.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1486.500(Ft.) 
 Downstream point/station elevation =  1480.500(Ft.) 
 Pipe length  =   270.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =    25.855(CFS) 
 Nearest computed pipe diameter  =     24.00(In.) 
 Calculated individual pipe flow  =    25.855(CFS) 
 Normal flow depth in pipe =   15.75(In.) 
 Flow top width inside pipe =   22.80(In.) 
 Critical Depth =   21.39(In.) 
 Pipe flow velocity =     11.83(Ft/s) 
 Travel time through pipe =    0.38 min. 
 Time of concentration (TC) =    17.11 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station        7.000 to Point/Station        7.000 
 **** SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 UNDEVELOPED (good cover) subarea            
 Runoff Coefficient = 0.581 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  61.00 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Time of concentration =    17.11 min. 
 Rainfall intensity =      1.553(In/Hr) for a    10.0 year storm 
 Subarea runoff =      0.568(CFS) for      0.630(Ac.) 
 Total runoff =     26.423(CFS) Total area =      21.910(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station        7.000 to Point/Station        7.000 
 **** SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 UNDEVELOPED (fair cover) subarea            
 Runoff Coefficient = 0.649 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  69.00 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Time of concentration =    17.11 min. 
 Rainfall intensity =      1.553(In/Hr) for a    10.0 year storm 
 Subarea runoff =      0.696(CFS) for      0.690(Ac.) 
 Total runoff =     27.119(CFS) Total area =      22.600(Ac.) 
 
 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station        7.000 to Point/Station        7.000 
 **** SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 COMMERCIAL subarea type                      
 Runoff Coefficient = 0.864 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  56.00 
 Pervious area fraction =  0.100; Impervious fraction =  0.900 
 Time of concentration =    17.11 min. 
 Rainfall intensity =      1.553(In/Hr) for a    10.0 year storm 
 Subarea runoff =      2.132(CFS) for      1.590(Ac.) 
 Total runoff =     29.251(CFS) Total area =      24.190(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station        7.000 to Point/Station        7.000 
 **** SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 COMMERCIAL subarea type                      
 Runoff Coefficient = 0.864 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  56.00 
 Pervious area fraction =  0.100; Impervious fraction =  0.900 
 Time of concentration =    17.11 min. 
 Rainfall intensity =      1.553(In/Hr) for a    10.0 year storm 
 Subarea runoff =      0.536(CFS) for      0.400(Ac.) 
 Total runoff =     29.787(CFS) Total area =      24.590(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station        7.000 to Point/Station        8.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1486.000(Ft.) 
 Downstream point/station elevation =  1480.000(Ft.) 
 Pipe length  =   100.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =    29.787(CFS) 
 Nearest computed pipe diameter  =     21.00(In.) 
 Calculated individual pipe flow  =    29.787(CFS) 
 Normal flow depth in pipe =   13.78(In.) 
 Flow top width inside pipe =   19.95(In.) 
 Critical depth could not be calculated. 
 Pipe flow velocity =     17.79(Ft/s) 
 Travel time through pipe =    0.09 min. 
 Time of concentration (TC) =    17.20 min. 
 End of computations, total study area =           24.59 (Ac.) 
 The following figures may  
 be used for a unit hydrograph study of the same area.  
 
 Area averaged pervious area fraction(Ap) = 0.494  
 Area averaged RI index number =  56.5 
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  (VWLPDWHG PHDQ IORZ UDWH DW PLGSRLQW RI FKDQQHO              &)6  
 
  1DWXUDO YDOOH\ FKDQQHO W\SH XVHG 
  / $  &RXQW\ IORRG FRQWURO GLVWULFW IRUPXOD IRU FKDQQHO YHORFLW\  
   9HORFLW\ IW V           T (QJOLVK 8QLWV A      VORSHA     
  9HORFLW\ XVLQJ PHDQ FKDQQHO IORZ          )W V  
 
  &RUUHFWLRQ WR PDS VORSH XVHG RQ H[WUHPHO\ UXJJHG FKDQQHOV ZLWK 
  GURSV DQG ZDWHUIDOOV  3ODWH '      
    1RUPDO FKDQQHO VORSH           
  &RUUHFWHG DGMXVWHG FKDQQHO VORSH           
  7UDYHO WLPH           PLQ      7&            PLQ  
 
 
   $GGLQJ DUHD IORZ WR FKDQQHO 
  81'(9(/23('  SRRU FRYHU  VXEDUHD            
  5XQRII &RHIILFLHQW         
  'HFLPDO IUDFWLRQ VRLO JURXS $         
  'HFLPDO IUDFWLRQ VRLO JURXS %         
  'HFLPDO IUDFWLRQ VRLO JURXS &         
  'HFLPDO IUDFWLRQ VRLO JURXS '         
  5, LQGH[ IRU VRLO $0&              
  3HUYLRXV DUHD IUDFWLRQ           ,PSHUYLRXV IUDFWLRQ          
  5DLQIDOO LQWHQVLW\              ,Q +U  IRU D         \HDU VWRUP 
  6XEDUHD UXQRII              &)6  IRU            $F   
  7RWDO UXQRII              &)6   7RWDO DUHD               $F   
 
 
                                                                         
  3URFHVV IURP 3RLQW 6WDWLRQ              WR 3RLQW 6WDWLRQ              
       3,3()/2: 75$9(/ 7,0(  3URJUDP HVWLPDWHG VL]H       
  BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 
  8SVWUHDP SRLQW VWDWLRQ HOHYDWLRQ             )W   
  'RZQVWUHDP SRLQW VWDWLRQ HOHYDWLRQ             )W   
  3LSH OHQJWK             )W     0DQQLQJ V 1         
  1R  RI SLSHV      5HTXLUHG SLSH IORZ              &)6  
  1HDUHVW FRPSXWHG SLSH GLDPHWHU              ,Q   
  &DOFXODWHG LQGLYLGXDO SLSH IORZ              &)6  
  1RUPDO IORZ GHSWK LQ SLSH           ,Q   
  )ORZ WRS ZLGWK LQVLGH SLSH           ,Q   
  &ULWLFDO GHSWK FRXOG QRW EH FDOFXODWHG  
  3LSH IORZ YHORFLW\             )W V  
  7UDYHO WLPH WKURXJK SLSH           PLQ  
  7LPH RI FRQFHQWUDWLRQ  7&             PLQ  
 
 
                                                                         
  3URFHVV IURP 3RLQW 6WDWLRQ              WR 3RLQW 6WDWLRQ              
       68%$5($ )/2: $'',7,21      
  BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 
  81'(9(/23('  SRRU FRYHU  VXEDUHD            
  5XQRII &RHIILFLHQW         

37803
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 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 3)  =  89.80 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Time of concentration =    13.97 min. 
 Rainfall intensity =      2.694(In/Hr) for a   100.0 year storm 
 Subarea runoff =     19.514(CFS) for      8.500(Ac.) 
 Total runoff =     38.086(CFS) Total area =      16.450(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      203.000 to Point/Station      204.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1532.100(Ft.) 
 Downstream point/station elevation =  1523.000(Ft.) 
 Pipe length  =   565.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =    38.086(CFS) 
 Nearest computed pipe diameter  =     27.00(In.) 
 Calculated individual pipe flow  =    38.086(CFS) 
 Normal flow depth in pipe =   21.42(In.) 
 Flow top width inside pipe =   21.86(In.) 
 Critical Depth =   24.79(In.) 
 Pipe flow velocity =     11.26(Ft/s) 
 Travel time through pipe =    0.84 min. 
 Time of concentration (TC) =    14.80 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      204.000 to Point/Station      204.000 
 **** SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.851 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 3)  =  89.80 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Time of concentration =    14.80 min. 
 Rainfall intensity =      2.617(In/Hr) for a   100.0 year storm 
 Subarea runoff =      1.625(CFS) for      0.730(Ac.) 
 Total runoff =     39.711(CFS) Total area =      17.180(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      204.000 to Point/Station      205.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1523.000(Ft.) 
 Downstream point/station elevation =  1511.520(Ft.) 
 Pipe length  =   240.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =    39.711(CFS) 
 Nearest computed pipe diameter  =     24.00(In.) 
 Calculated individual pipe flow  =    39.711(CFS) 
 Normal flow depth in pipe =   16.27(In.) 
 Flow top width inside pipe =   22.43(In.) 

 Critical depth could not be calculated. 
 Pipe flow velocity =     17.50(Ft/s) 
 Travel time through pipe =    0.23 min. 
 Time of concentration (TC) =    15.03 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      205.000 to Point/Station      205.000 
 **** SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.850 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 3)  =  89.80 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Time of concentration =    15.03 min. 
 Rainfall intensity =      2.597(In/Hr) for a   100.0 year storm 
 Subarea runoff =      0.663(CFS) for      0.300(Ac.) 
 Total runoff =     40.374(CFS) Total area =      17.480(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      205.000 to Point/Station      205.000 
 **** SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.850 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 3)  =  89.80 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Time of concentration =    15.03 min. 
 Rainfall intensity =      2.597(In/Hr) for a   100.0 year storm 
 Subarea runoff =     10.866(CFS) for      4.920(Ac.) 
 Total runoff =     51.240(CFS) Total area =      22.400(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      205.000 to Point/Station      206.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1511.520(Ft.) 
 Downstream point/station elevation =  1504.700(Ft.) 
 Pipe length  =   450.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =    51.240(CFS) 
 Nearest computed pipe diameter  =     30.00(In.) 
 Calculated individual pipe flow  =    51.240(CFS) 
 Normal flow depth in pipe =   25.03(In.) 
 Flow top width inside pipe =   22.30(In.) 
 Critical Depth =   27.77(In.) 
 Pipe flow velocity =     11.72(Ft/s) 
 Travel time through pipe =    0.64 min. 
 Time of concentration (TC) =    15.67 min. 
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 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      206.000 to Point/Station      206.000 
 **** SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.849 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 3)  =  89.80 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Time of concentration =    15.67 min. 
 Rainfall intensity =      2.544(In/Hr) for a   100.0 year storm 
 Subarea runoff =      1.037(CFS) for      0.480(Ac.) 
 Total runoff =     52.277(CFS) Total area =      22.880(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      206.000 to Point/Station      207.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1504.700(Ft.) 
 Downstream point/station elevation =  1494.200(Ft.) 
 Pipe length  =   258.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =    52.277(CFS) 
 Nearest computed pipe diameter  =     27.00(In.) 
 Calculated individual pipe flow  =    52.277(CFS) 
 Normal flow depth in pipe =   18.89(In.) 
 Flow top width inside pipe =   24.75(In.) 
 Critical depth could not be calculated. 
 Pipe flow velocity =     17.59(Ft/s) 
 Travel time through pipe =    0.24 min. 
 Time of concentration (TC) =    15.92 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      207.000 to Point/Station      207.000 
 **** SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.849 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 3)  =  89.80 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Time of concentration =    15.92 min. 
 Rainfall intensity =      2.524(In/Hr) for a   100.0 year storm 
 Subarea runoff =      0.407(CFS) for      0.190(Ac.) 
 Total runoff =     52.684(CFS) Total area =      23.070(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      207.000 to Point/Station      208.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1494.200(Ft.) 

 Downstream point/station elevation =  1493.000(Ft.) 
 Pipe length  =   430.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =    52.684(CFS) 
 Nearest computed pipe diameter  =     42.00(In.) 
 Calculated individual pipe flow  =    52.684(CFS) 
 Normal flow depth in pipe =   34.13(In.) 
 Flow top width inside pipe =   32.79(In.) 
 Critical Depth =   27.27(In.) 
 Pipe flow velocity =      6.30(Ft/s) 
 Travel time through pipe =    1.14 min. 
 Time of concentration (TC) =    17.06 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      208.000 to Point/Station      208.000 
 **** CONFLUENCE OF MAIN STREAMS **** 
 ______________________________________________________________________ 
 The following data inside Main Stream is listed: 
 In Main Stream number: 1 
 Stream flow area =     23.070(Ac.) 
 Runoff from this stream =     52.684(CFS) 
 Time of concentration =   17.06 min. 
 Rainfall intensity =     2.438(In/Hr) 
 Program is now starting with Main Stream No. 2 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      208.100 to Point/Station      208.200 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   650.000(Ft.) 
 Top (of initial area) elevation =  1615.000(Ft.) 
 Bottom (of initial area) elevation =  1560.000(Ft.) 
 Difference in elevation =    55.000(Ft.) 
 Slope =    0.08462  s(percent)=       8.46 
 TC = k(0.530)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =   11.586 min. 
 Rainfall intensity =      2.958(In/Hr) for a   100.0 year storm 
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.856 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 3)  =  89.80 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Initial subarea runoff =     11.727(CFS) 
 Total initial stream area =        4.630(Ac.) 
 Pervious area fraction = 1.000 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      208.200 to Point/Station      208.300 
 **** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 Top of natural channel elevation =   1560.000(Ft.) 
 End of natural channel elevation =   1516.000(Ft.) 
 Length of natural channel  =   830.000(Ft.) 
 Estimated mean flow rate at midpoint of channel =     25.632(CFS) 
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 Natural valley channel type used 
 L.A. County flood control district formula for channel velocity: 
  Velocity(ft/s) = (7 + 8(q(English Units)^.352)(slope^0.5) 
 Velocity using mean channel flow =   7.38(Ft/s) 
 
 Correction to map slope used on extremely rugged channels with 
 drops and waterfalls (Plate D-6.2) 
  Normal channel slope =  0.0530 
 Corrected/adjusted channel slope =  0.0530 
 Travel time =    1.87 min.     TC =   13.46  min. 
 
 
  Adding area flow to channel 
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.853 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 3)  =  89.80 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Rainfall intensity =      2.745(In/Hr) for a   100.0 year storm 
 Subarea runoff =     25.704(CFS) for     10.980(Ac.) 
 Total runoff =     37.431(CFS) Total area =      15.610(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      208.300 to Point/Station      208.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1516.000(Ft.) 
 Downstream point/station elevation =  1493.000(Ft.) 
 Pipe length  =   650.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =    37.431(CFS) 
 Nearest computed pipe diameter  =     24.00(In.) 
 Calculated individual pipe flow  =    37.431(CFS) 
 Normal flow depth in pipe =   17.46(In.) 
 Flow top width inside pipe =   21.37(In.) 
 Critical depth could not be calculated. 
 Pipe flow velocity =     15.28(Ft/s) 
 Travel time through pipe =    0.71 min. 
 Time of concentration (TC) =    14.17 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      208.000 to Point/Station      208.000 
 **** CONFLUENCE OF MAIN STREAMS **** 
 ______________________________________________________________________ 
 The following data inside Main Stream is listed: 
 In Main Stream number: 2 
 Stream flow area =     15.610(Ac.) 
 Runoff from this stream =     37.431(CFS) 
 Time of concentration =   14.17 min. 
 Rainfall intensity =     2.675(In/Hr) 
 Summary of stream data: 
 
 Stream   Flow rate      TC            Rainfall Intensity 
  No.       (CFS)       (min)                 (In/Hr) 
 
 

 1       52.684     17.06          2.438 
 2       37.431     14.17          2.675 
 Largest stream flow has longer time of concentration 
 Qp =     52.684 + sum of 
    Qb         Ia/Ib 
    37.431 *    0.911 =     34.117 
 Qp =     86.802 
 
 Total of 2 main streams to confluence: 
 Flow rates before confluence point: 
       52.684      37.431 
 Area of streams before confluence: 
        23.070       15.610 
 
 
 Results of confluence: 
 Total flow rate =     86.802(CFS) 
 Time of concentration =    17.056 min. 
 Effective stream area after confluence  =     38.680(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      208.000 to Point/Station      209.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1493.000(Ft.) 
 Downstream point/station elevation =  1492.390(Ft.) 
 Pipe length  =   205.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =    86.802(CFS) 
 Nearest computed pipe diameter  =     51.00(In.) 
 Calculated individual pipe flow  =    86.802(CFS) 
 Normal flow depth in pipe =   39.38(In.) 
 Flow top width inside pipe =   42.79(In.) 
 Critical Depth =   33.35(In.) 
 Pipe flow velocity =      7.38(Ft/s) 
 Travel time through pipe =    0.46 min. 
 Time of concentration (TC) =    17.52 min. 
 End of computations, total study area =           38.68 (Ac.) 
 The following figures may  
 be used for a unit hydrograph study of the same area.  
 
 Area averaged pervious area fraction(Ap) = 1.000  
 Area averaged RI index number =  78.0 
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  3URFHVV IURP 3RLQW 6WDWLRQ              WR 3RLQW 6WDWLRQ              
       ,1,7,$/ $5($ (9$/8$7,21      
  BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 
  ,QLWLDO DUHD IORZ GLVWDQFH             )W   
  7RS  RI LQLWLDO DUHD  HOHYDWLRQ             )W   
  %RWWRP  RI LQLWLDO DUHD  HOHYDWLRQ             )W   
  'LIIHUHQFH LQ HOHYDWLRQ             )W   
  6ORSH               V SHUFHQW              
  7&   N        > OHQJWKA    HOHYDWLRQ FKDQJH @A    
  ,QLWLDO DUHD WLPH RI FRQFHQWUDWLRQ            PLQ  
  5DLQIDOO LQWHQVLW\              ,Q +U  IRU D         \HDU VWRUP 
  81'(9(/23('  SRRU FRYHU  VXEDUHD            
  5XQRII &RHIILFLHQW         
  'HFLPDO IUDFWLRQ VRLO JURXS $         
  'HFLPDO IUDFWLRQ VRLO JURXS %         
  'HFLPDO IUDFWLRQ VRLO JURXS &         
  'HFLPDO IUDFWLRQ VRLO JURXS '         
  5, LQGH[ IRU VRLO $0&              
  3HUYLRXV DUHD IUDFWLRQ           ,PSHUYLRXV IUDFWLRQ          
  ,QLWLDO VXEDUHD UXQRII              &)6  
  7RWDO LQLWLDO VWUHDP DUHD                $F   
  3HUYLRXV DUHD IUDFWLRQ         
 
 
 
 
 

                                                                         
  3URFHVV IURP 3RLQW 6WDWLRQ              WR 3RLQW 6WDWLRQ              
       1$785$/ &+$11(/ 7,0(   68%$5($ )/2: $'',7,21      
  BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 
  7RS RI QDWXUDO FKDQQHO HOHYDWLRQ              )W   
  (QG RI QDWXUDO FKDQQHO HOHYDWLRQ              )W   
  /HQJWK RI QDWXUDO FKDQQHO              )W   
  (VWLPDWHG PHDQ IORZ UDWH DW PLGSRLQW RI FKDQQHO              &)6  
 
  1DWXUDO YDOOH\ FKDQQHO W\SH XVHG 
  / $  &RXQW\ IORRG FRQWURO GLVWULFW IRUPXOD IRU FKDQQHO YHORFLW\  
   9HORFLW\ IW V           T (QJOLVK 8QLWV A      VORSHA     
  9HORFLW\ XVLQJ PHDQ FKDQQHO IORZ          )W V  
 
  &RUUHFWLRQ WR PDS VORSH XVHG RQ H[WUHPHO\ UXJJHG FKDQQHOV ZLWK 
  GURSV DQG ZDWHUIDOOV  3ODWH '      
    1RUPDO FKDQQHO VORSH           
  &RUUHFWHG DGMXVWHG FKDQQHO VORSH           
  7UDYHO WLPH           PLQ      7&            PLQ  
 
 
   $GGLQJ DUHD IORZ WR FKDQQHO 
  81'(9(/23('  SRRU FRYHU  VXEDUHD            
  5XQRII &RHIILFLHQW         
  'HFLPDO IUDFWLRQ VRLO JURXS $         
  'HFLPDO IUDFWLRQ VRLO JURXS %         
  'HFLPDO IUDFWLRQ VRLO JURXS &         
  'HFLPDO IUDFWLRQ VRLO JURXS '         
  5, LQGH[ IRU VRLO $0&              
  3HUYLRXV DUHD IUDFWLRQ           ,PSHUYLRXV IUDFWLRQ          
  5DLQIDOO LQWHQVLW\              ,Q +U  IRU D         \HDU VWRUP 
  6XEDUHD UXQRII              &)6  IRU            $F   
  7RWDO UXQRII              &)6   7RWDO DUHD               $F   
 
 
                                                                         
  3URFHVV IURP 3RLQW 6WDWLRQ              WR 3RLQW 6WDWLRQ              
       3,3()/2: 75$9(/ 7,0(  3URJUDP HVWLPDWHG VL]H       
  BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 
  8SVWUHDP SRLQW VWDWLRQ HOHYDWLRQ             )W   
  'RZQVWUHDP SRLQW VWDWLRQ HOHYDWLRQ             )W   
  3LSH OHQJWK             )W     0DQQLQJ V 1         
  1R  RI SLSHV      5HTXLUHG SLSH IORZ              &)6  
  1HDUHVW FRPSXWHG SLSH GLDPHWHU              ,Q   
  &DOFXODWHG LQGLYLGXDO SLSH IORZ              &)6  
  1RUPDO IORZ GHSWK LQ SLSH           ,Q   
  )ORZ WRS ZLGWK LQVLGH SLSH           ,Q   
  &ULWLFDO GHSWK FRXOG QRW EH FDOFXODWHG  
  3LSH IORZ YHORFLW\             )W V  
  7UDYHO WLPH WKURXJK SLSH           PLQ  
  7LPH RI FRQFHQWUDWLRQ  7&             PLQ  
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 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      203.000 to Point/Station      203.000 
 **** SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.738 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  78.00 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Time of concentration =    14.05 min. 
 Rainfall intensity =      1.713(In/Hr) for a    10.0 year storm 
 Subarea runoff =     10.747(CFS) for      8.500(Ac.) 
 Total runoff =     21.027(CFS) Total area =      16.450(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      203.000 to Point/Station      204.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1532.100(Ft.) 
 Downstream point/station elevation =  1523.000(Ft.) 
 Pipe length  =   565.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =    21.027(CFS) 
 Nearest computed pipe diameter  =     24.00(In.) 
 Calculated individual pipe flow  =    21.027(CFS) 
 Normal flow depth in pipe =   15.26(In.) 
 Flow top width inside pipe =   23.10(In.) 
 Critical Depth =   19.71(In.) 
 Pipe flow velocity =      9.98(Ft/s) 
 Travel time through pipe =    0.94 min. 
 Time of concentration (TC) =    15.00 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      204.000 to Point/Station      204.000 
 **** SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.734 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  78.00 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Time of concentration =    15.00 min. 
 Rainfall intensity =      1.658(In/Hr) for a    10.0 year storm 
 Subarea runoff =      0.888(CFS) for      0.730(Ac.) 
 Total runoff =     21.915(CFS) Total area =      17.180(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      204.000 to Point/Station      205.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1523.000(Ft.) 
 Downstream point/station elevation =  1511.520(Ft.) 

 Pipe length  =   240.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =    21.915(CFS) 
 Nearest computed pipe diameter  =     18.00(In.) 
 Calculated individual pipe flow  =    21.915(CFS) 
 Normal flow depth in pipe =   14.06(In.) 
 Flow top width inside pipe =   14.88(In.) 
 Critical depth could not be calculated. 
 Pipe flow velocity =     14.80(Ft/s) 
 Travel time through pipe =    0.27 min. 
 Time of concentration (TC) =    15.27 min. 
 
 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      205.000 to Point/Station      205.000 
 **** SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.732 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  78.00 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Time of concentration =    15.27 min. 
 Rainfall intensity =      1.644(In/Hr) for a    10.0 year storm 
 Subarea runoff =      0.361(CFS) for      0.300(Ac.) 
 Total runoff =     22.277(CFS) Total area =      17.480(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      205.000 to Point/Station      205.000 
 **** SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.732 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  78.00 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Time of concentration =    15.27 min. 
 Rainfall intensity =      1.644(In/Hr) for a    10.0 year storm 
 Subarea runoff =      5.923(CFS) for      4.920(Ac.) 
 Total runoff =     28.199(CFS) Total area =      22.400(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      205.000 to Point/Station      206.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1511.520(Ft.) 
 Downstream point/station elevation =  1504.700(Ft.) 
 Pipe length  =   450.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =    28.199(CFS) 
 Nearest computed pipe diameter  =     24.00(In.) 
 Calculated individual pipe flow  =    28.199(CFS) 
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 Normal flow depth in pipe =   19.97(In.) 
 Flow top width inside pipe =   17.94(In.) 
 Critical Depth =   21.99(In.) 
 Pipe flow velocity =     10.10(Ft/s) 
 Travel time through pipe =    0.74 min. 
 Time of concentration (TC) =    16.01 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      206.000 to Point/Station      206.000 
 **** SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.729 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  78.00 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Time of concentration =    16.01 min. 
 Rainfall intensity =      1.605(In/Hr) for a    10.0 year storm 
 Subarea runoff =      0.562(CFS) for      0.480(Ac.) 
 Total runoff =     28.761(CFS) Total area =      22.880(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      206.000 to Point/Station      207.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1504.700(Ft.) 
 Downstream point/station elevation =  1494.200(Ft.) 
 Pipe length  =   258.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =    28.761(CFS) 
 Nearest computed pipe diameter  =     21.00(In.) 
 Calculated individual pipe flow  =    28.761(CFS) 
 Normal flow depth in pipe =   15.56(In.) 
 Flow top width inside pipe =   18.40(In.) 
 Critical depth could not be calculated. 
 Pipe flow velocity =     15.04(Ft/s) 
 Travel time through pipe =    0.29 min. 
 Time of concentration (TC) =    16.30 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      207.000 to Point/Station      207.000 
 **** SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.728 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  78.00 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Time of concentration =    16.30 min. 
 Rainfall intensity =      1.591(In/Hr) for a    10.0 year storm 
 Subarea runoff =      0.220(CFS) for      0.190(Ac.) 
 Total runoff =     28.981(CFS) Total area =      23.070(Ac.) 

 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      207.000 to Point/Station      208.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1494.200(Ft.) 
 Downstream point/station elevation =  1493.000(Ft.) 
 Pipe length  =   430.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =    28.981(CFS) 
 Nearest computed pipe diameter  =     33.00(In.) 
 Calculated individual pipe flow  =    28.981(CFS) 
 Normal flow depth in pipe =   28.31(In.) 
 Flow top width inside pipe =   23.04(In.) 
 Critical Depth =   21.48(In.) 
 Pipe flow velocity =      5.34(Ft/s) 
 Travel time through pipe =    1.34 min. 
 Time of concentration (TC) =    17.64 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      208.000 to Point/Station      208.000 
 **** CONFLUENCE OF MAIN STREAMS **** 
 ______________________________________________________________________ 
 The following data inside Main Stream is listed: 
 In Main Stream number: 1 
 Stream flow area =     23.070(Ac.) 
 Runoff from this stream =     28.981(CFS) 
 Time of concentration =   17.64 min. 
 Rainfall intensity =     1.529(In/Hr) 
 Program is now starting with Main Stream No. 2 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      208.100 to Point/Station      208.200 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   650.000(Ft.) 
 Top (of initial area) elevation =  1615.000(Ft.) 
 Bottom (of initial area) elevation =  1560.000(Ft.) 
 Difference in elevation =    55.000(Ft.) 
 Slope =    0.08462  s(percent)=       8.46 
 TC = k(0.530)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =   11.586 min. 
 Rainfall intensity =      1.887(In/Hr) for a    10.0 year storm 
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.750 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  78.00 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Initial subarea runoff =      6.556(CFS) 
 Total initial stream area =        4.630(Ac.) 
 Pervious area fraction = 1.000 
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 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      208.200 to Point/Station      208.300 
 **** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 Top of natural channel elevation =   1560.000(Ft.) 
 End of natural channel elevation =   1516.000(Ft.) 
 Length of natural channel  =   830.000(Ft.) 
 Estimated mean flow rate at midpoint of channel =     14.329(CFS) 
 
 Natural valley channel type used 
 L.A. County flood control district formula for channel velocity: 
  Velocity(ft/s) = (7 + 8(q(English Units)^.352)(slope^0.5) 
 Velocity using mean channel flow =   6.31(Ft/s) 
 
 Correction to map slope used on extremely rugged channels with 
 drops and waterfalls (Plate D-6.2) 
  Normal channel slope =  0.0530 
 Corrected/adjusted channel slope =  0.0530 
 Travel time =    2.19 min.     TC =   13.78  min. 
 
 
  Adding area flow to channel 
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.739 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  78.00 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Rainfall intensity =      1.730(In/Hr) for a    10.0 year storm 
 Subarea runoff =     14.046(CFS) for     10.980(Ac.) 
 Total runoff =     20.601(CFS) Total area =      15.610(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      208.300 to Point/Station      208.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1516.000(Ft.) 
 Downstream point/station elevation =  1493.000(Ft.) 
 Pipe length  =   650.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =    20.601(CFS) 
 Nearest computed pipe diameter  =     21.00(In.) 
 Calculated individual pipe flow  =    20.601(CFS) 
 Normal flow depth in pipe =   12.84(In.) 
 Flow top width inside pipe =   20.47(In.) 
 Critical Depth =   19.34(In.) 
 Pipe flow velocity =     13.37(Ft/s) 
 Travel time through pipe =    0.81 min. 
 Time of concentration (TC) =    14.59 min. 
 
 
  
 
 
 
 
 
 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      208.000 to Point/Station      208.000 
 **** CONFLUENCE OF MAIN STREAMS **** 
 ______________________________________________________________________ 
 The following data inside Main Stream is listed: 
 In Main Stream number: 2 
 Stream flow area =     15.610(Ac.) 
 Runoff from this stream =     20.601(CFS) 
 Time of concentration =   14.59 min. 
 Rainfall intensity =     1.682(In/Hr) 
 Summary of stream data: 
 
 Stream   Flow rate      TC            Rainfall Intensity 
  No.       (CFS)       (min)                 (In/Hr) 
 
 
 1       28.981     17.64          1.529 
 2       20.601     14.59          1.682 
 Largest stream flow has longer time of concentration 
 Qp =     28.981 + sum of 
    Qb         Ia/Ib 
    20.601 *    0.909 =     18.736 
 Qp =     47.717 
 
 Total of 2 main streams to confluence: 
 Flow rates before confluence point: 
       28.981      20.601 
 Area of streams before confluence: 
        23.070       15.610 
 
 
 Results of confluence: 
 Total flow rate =     47.717(CFS) 
 Time of concentration =    17.637 min. 
 Effective stream area after confluence  =     38.680(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      208.000 to Point/Station      209.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1493.000(Ft.) 
 Downstream point/station elevation =  1492.390(Ft.) 
 Pipe length  =   205.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =    47.717(CFS) 
 Nearest computed pipe diameter  =     39.00(In.) 
 Calculated individual pipe flow  =    47.717(CFS) 
 Normal flow depth in pipe =   34.69(In.) 
 Flow top width inside pipe =   24.46(In.) 
 Critical Depth =   26.45(In.) 
 Pipe flow velocity =      6.13(Ft/s) 
 Travel time through pipe =    0.56 min. 
 Time of concentration (TC) =    18.20 min. 
 End of computations, total study area =           38.68 (Ac.) 
 The following figures may  
 be used for a unit hydrograph study of the same area.  
 
 Area averaged pervious area fraction(Ap) = 1.000  
 Area averaged RI index number =  78.0 
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  'LIIHUHQFH LQ HOHYDWLRQ             )W   
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  3HUYLRXV DUHD IUDFWLRQ           ,PSHUYLRXV IUDFWLRQ          
  ,QLWLDO VXEDUHD UXQRII              &)6  
  7RWDO LQLWLDO VWUHDP DUHD                $F   
  3HUYLRXV DUHD IUDFWLRQ         
 
 
 
 
 
 

                                                                         
  3URFHVV IURP 3RLQW 6WDWLRQ              WR 3RLQW 6WDWLRQ              
       1$785$/ &+$11(/ 7,0(   68%$5($ )/2: $'',7,21      
  BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 
  7RS RI QDWXUDO FKDQQHO HOHYDWLRQ              )W   
  (QG RI QDWXUDO FKDQQHO HOHYDWLRQ              )W   
  /HQJWK RI QDWXUDO FKDQQHO              )W   
  (VWLPDWHG PHDQ IORZ UDWH DW PLGSRLQW RI FKDQQHO              &)6  
 
  1DWXUDO YDOOH\ FKDQQHO W\SH XVHG 
  / $  &RXQW\ IORRG FRQWURO GLVWULFW IRUPXOD IRU FKDQQHO YHORFLW\  
   9HORFLW\ IW V           T (QJOLVK 8QLWV A      VORSHA     
  9HORFLW\ XVLQJ PHDQ FKDQQHO IORZ          )W V  
 
  &RUUHFWLRQ WR PDS VORSH XVHG RQ H[WUHPHO\ UXJJHG FKDQQHOV ZLWK 
  GURSV DQG ZDWHUIDOOV  3ODWH '      
    1RUPDO FKDQQHO VORSH           
  &RUUHFWHG DGMXVWHG FKDQQHO VORSH           
  7UDYHO WLPH           PLQ      7&            PLQ  
 
 
   $GGLQJ DUHD IORZ WR FKDQQHO 
  81'(9(/23('  SRRU FRYHU  VXEDUHD            
  5XQRII &RHIILFLHQW         
  'HFLPDO IUDFWLRQ VRLO JURXS $         
  'HFLPDO IUDFWLRQ VRLO JURXS %         
  'HFLPDO IUDFWLRQ VRLO JURXS &         
  'HFLPDO IUDFWLRQ VRLO JURXS '         
  5, LQGH[ IRU VRLO $0&              
  3HUYLRXV DUHD IUDFWLRQ           ,PSHUYLRXV IUDFWLRQ          
  5DLQIDOO LQWHQVLW\              ,Q +U  IRU D         \HDU VWRUP 
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  3URFHVV IURP 3RLQW 6WDWLRQ              WR 3RLQW 6WDWLRQ              
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  1R  RI SLSHV      5HTXLUHG SLSH IORZ              &)6  
  1HDUHVW FRPSXWHG SLSH GLDPHWHU              ,Q   
  &DOFXODWHG LQGLYLGXDO SLSH IORZ              &)6  
  1RUPDO IORZ GHSWK LQ SLSH           ,Q   
  )ORZ WRS ZLGWK LQVLGH SLSH           ,Q   
  &ULWLFDO GHSWK FRXOG QRW EH FDOFXODWHG  
  3LSH IORZ YHORFLW\             )W V  
  7UDYHO WLPH WKURXJK SLSH           PLQ  
  7LPH RI FRQFHQWUDWLRQ  7&             PLQ  
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 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      104.000 to Point/Station      104.000 
 **** SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.852 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 3)  =  89.80 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Time of concentration =    13.83 min. 
 Rainfall intensity =      2.708(In/Hr) for a   100.0 year storm 
 Subarea runoff =      2.470(CFS) for      1.070(Ac.) 
 Total runoff =     29.218(CFS) Total area =      12.480(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      104.000 to Point/Station       22.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1535.000(Ft.) 
 Downstream point/station elevation =  1521.000(Ft.) 
 Pipe length  =   460.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =    29.218(CFS) 
 Nearest computed pipe diameter  =     24.00(In.) 
 Calculated individual pipe flow  =    29.218(CFS) 
 Normal flow depth in pipe =   15.38(In.) 
 Flow top width inside pipe =   23.03(In.) 
 Critical Depth =   22.20(In.) 
 Pipe flow velocity =     13.75(Ft/s) 
 Travel time through pipe =    0.56 min. 
 Time of concentration (TC) =    14.38 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       22.000 to Point/Station       22.000 
 **** SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 SINGLE FAMILY (1/4 Acre Lot)                 
 Runoff Coefficient = 0.835 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 3)  =  74.80 
 Pervious area fraction =  0.500; Impervious fraction =  0.500 
 Time of concentration =    14.38 min. 
 Rainfall intensity =      2.655(In/Hr) for a   100.0 year storm 
 Subarea runoff =      6.761(CFS) for      3.050(Ac.) 
 Total runoff =     35.979(CFS) Total area =      15.530(Ac.) 
 
 
  
 
 
 
 
 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       22.000 to Point/Station       22.000 
 **** SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 SINGLE FAMILY (1/4 Acre Lot)                 
 Runoff Coefficient = 0.835 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 3)  =  74.80 
 Pervious area fraction =  0.500; Impervious fraction =  0.500 
 Time of concentration =    14.38 min. 
 Rainfall intensity =      2.655(In/Hr) for a   100.0 year storm 
 Subarea runoff =      4.810(CFS) for      2.170(Ac.) 
 Total runoff =     40.789(CFS) Total area =      17.700(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       22.000 to Point/Station       22.100 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1521.000(Ft.) 
 Downstream point/station elevation =  1520.000(Ft.) 
 Pipe length  =    50.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =    40.789(CFS) 
 Nearest computed pipe diameter  =     27.00(In.) 
 Calculated individual pipe flow  =    40.789(CFS) 
 Normal flow depth in pipe =   20.63(In.) 
 Flow top width inside pipe =   22.93(In.) 
 Critical Depth =   25.21(In.) 
 Pipe flow velocity =     12.51(Ft/s) 
 Travel time through pipe =    0.07 min. 
 Time of concentration (TC) =    14.45 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       22.100 to Point/Station       22.100 
 **** SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.851 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 3)  =  89.80 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Time of concentration =    14.45 min. 
 Rainfall intensity =      2.649(In/Hr) for a   100.0 year storm 
 Subarea runoff =      0.406(CFS) for      0.180(Ac.) 
 Total runoff =     41.195(CFS) Total area =      17.880(Ac.) 
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 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       22.100 to Point/Station       23.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1520.000(Ft.) 
 Downstream point/station elevation =  1509.000(Ft.) 
 Pipe length  =   332.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =    41.195(CFS) 
 Nearest computed pipe diameter  =     24.00(In.) 
 Calculated individual pipe flow  =    41.195(CFS) 
 Normal flow depth in pipe =   19.69(In.) 
 Flow top width inside pipe =   18.43(In.) 
 Critical depth could not be calculated. 
 Pipe flow velocity =     14.94(Ft/s) 
 Travel time through pipe =    0.37 min. 
 Time of concentration (TC) =    14.82 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       23.000 to Point/Station       23.000 
 **** SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 SINGLE FAMILY (1/4 Acre Lot)                 
 Runoff Coefficient = 0.834 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 3)  =  74.80 
 Pervious area fraction =  0.500; Impervious fraction =  0.500 
 Time of concentration =    14.82 min. 
 Rainfall intensity =      2.616(In/Hr) for a   100.0 year storm 
 Subarea runoff =      3.272(CFS) for      1.500(Ac.) 
 Total runoff =     44.467(CFS) Total area =      19.380(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       23.000 to Point/Station       23.000 
 **** SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.851 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 3)  =  89.80 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Time of concentration =    14.82 min. 
 Rainfall intensity =      2.616(In/Hr) for a   100.0 year storm 
 Subarea runoff =      3.004(CFS) for      1.350(Ac.) 
 Total runoff =     47.471(CFS) Total area =      20.730(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       23.000 to Point/Station       23.000 
 **** SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 SINGLE FAMILY (1/4 Acre Lot)                 
 Runoff Coefficient = 0.834 

 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 3)  =  74.80 
 Pervious area fraction =  0.500; Impervious fraction =  0.500 
 Time of concentration =    14.82 min. 
 Rainfall intensity =      2.616(In/Hr) for a   100.0 year storm 
 Subarea runoff =      2.596(CFS) for      1.190(Ac.) 
 Total runoff =     50.067(CFS) Total area =      21.920(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       23.000 to Point/Station       24.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1509.000(Ft.) 
 Downstream point/station elevation =  1501.000(Ft.) 
 Pipe length  =   370.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =    50.067(CFS) 
 Nearest computed pipe diameter  =     30.00(In.) 
 Calculated individual pipe flow  =    50.067(CFS) 
 Normal flow depth in pipe =   20.86(In.) 
 Flow top width inside pipe =   27.62(In.) 
 Critical Depth =   27.59(In.) 
 Pipe flow velocity =     13.74(Ft/s) 
 Travel time through pipe =    0.45 min. 
 Time of concentration (TC) =    15.27 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       24.000 to Point/Station       24.000 
 **** SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 SINGLE FAMILY (1/4 Acre Lot)                 
 Runoff Coefficient = 0.833 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 3)  =  74.80 
 Pervious area fraction =  0.500; Impervious fraction =  0.500 
 Time of concentration =    15.27 min. 
 Rainfall intensity =      2.577(In/Hr) for a   100.0 year storm 
 Subarea runoff =      9.512(CFS) for      4.430(Ac.) 
 Total runoff =     59.579(CFS) Total area =      26.350(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       24.000 to Point/Station       24.000 
 **** SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 SINGLE FAMILY (1/4 Acre Lot)                 
 Runoff Coefficient = 0.833 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 3)  =  74.80 
 Pervious area fraction =  0.500; Impervious fraction =  0.500 
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 Time of concentration =    15.27 min. 
 Rainfall intensity =      2.577(In/Hr) for a   100.0 year storm 
 Subarea runoff =      2.705(CFS) for      1.260(Ac.) 
 Total runoff =     62.284(CFS) Total area =      27.610(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       24.000 to Point/Station       26.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1501.000(Ft.) 
 Downstream point/station elevation =  1497.000(Ft.) 
 Pipe length  =   110.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =    62.284(CFS) 
 Nearest computed pipe diameter  =     27.00(In.) 
 Calculated individual pipe flow  =    62.284(CFS) 
 Normal flow depth in pipe =   23.81(In.) 
 Flow top width inside pipe =   17.42(In.) 
 Critical depth could not be calculated. 
 Pipe flow velocity =     16.79(Ft/s) 
 Travel time through pipe =    0.11 min. 
 Time of concentration (TC) =    15.38 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       26.000 to Point/Station       26.000 
 **** SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 UNDEVELOPED (good cover) subarea            
 Runoff Coefficient = 0.790 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 3)  =  78.80 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Time of concentration =    15.38 min. 
 Rainfall intensity =      2.568(In/Hr) for a   100.0 year storm 
 Subarea runoff =      2.170(CFS) for      1.070(Ac.) 
 Total runoff =     64.454(CFS) Total area =      28.680(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       26.000 to Point/Station       26.000 
 **** CONFLUENCE OF MAIN STREAMS **** 
 ______________________________________________________________________ 
 The following data inside Main Stream is listed: 
 In Main Stream number: 1 
 Stream flow area =     28.680(Ac.) 
 Runoff from this stream =     64.454(CFS) 
 Time of concentration =   15.38 min. 
 Rainfall intensity =     2.568(In/Hr) 
 Program is now starting with Main Stream No. 2 
 
 
  
 
 
 
 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       26.100 to Point/Station       26.200 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   488.000(Ft.) 
 Top (of initial area) elevation =  1579.000(Ft.) 
 Bottom (of initial area) elevation =  1523.000(Ft.) 
 Difference in elevation =    56.000(Ft.) 
 Slope =    0.11475  s(percent)=      11.48 
 TC = k(0.530)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =    9.721 min. 
 Rainfall intensity =      3.230(In/Hr) for a   100.0 year storm 
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.860 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 3)  =  89.80 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Initial subarea runoff =     10.385(CFS) 
 Total initial stream area =        3.740(Ac.) 
 Pervious area fraction = 1.000 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       26.200 to Point/Station       26.300 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1523.000(Ft.) 
 Downstream point/station elevation =  1501.200(Ft.) 
 Pipe length  =   465.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =    10.385(CFS) 
 Nearest computed pipe diameter  =     15.00(In.) 
 Calculated individual pipe flow  =    10.385(CFS) 
 Normal flow depth in pipe =    9.62(In.) 
 Flow top width inside pipe =   14.39(In.) 
 Critical depth could not be calculated. 
 Pipe flow velocity =     12.48(Ft/s) 
 Travel time through pipe =    0.62 min. 
 Time of concentration (TC) =    10.34 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       26.300 to Point/Station       26.300 
 **** SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 SINGLE FAMILY (1/4 Acre Lot)                 
 Runoff Coefficient = 0.844 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 3)  =  74.80 
 Pervious area fraction =  0.500; Impervious fraction =  0.500 
 Time of concentration =    10.34 min. 
 Rainfall intensity =      3.131(In/Hr) for a   100.0 year storm 
 Subarea runoff =      3.328(CFS) for      1.260(Ac.) 
 Total runoff =     13.713(CFS) Total area =       5.000(Ac.) 
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 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       26.300 to Point/Station       26.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1501.200(Ft.) 
 Downstream point/station elevation =  1497.000(Ft.) 
 Pipe length  =   115.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =    13.713(CFS) 
 Nearest computed pipe diameter  =     18.00(In.) 
 Calculated individual pipe flow  =    13.713(CFS) 
 Normal flow depth in pipe =   10.92(In.) 
 Flow top width inside pipe =   17.58(In.) 
 Critical Depth =   16.48(In.) 
 Pipe flow velocity =     12.23(Ft/s) 
 Travel time through pipe =    0.16 min. 
 Time of concentration (TC) =    10.50 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       26.000 to Point/Station       26.000 
 **** CONFLUENCE OF MAIN STREAMS **** 
 ______________________________________________________________________ 
 The following data inside Main Stream is listed: 
 In Main Stream number: 2 
 Stream flow area =      5.000(Ac.) 
 Runoff from this stream =     13.713(CFS) 
 Time of concentration =   10.50 min. 
 Rainfall intensity =     3.108(In/Hr) 
 Program is now starting with Main Stream No. 3 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       26.400 to Point/Station       26.500 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   710.000(Ft.) 
 Top (of initial area) elevation =  1596.800(Ft.) 
 Bottom (of initial area) elevation =  1523.000(Ft.) 
 Difference in elevation =    73.800(Ft.) 
 Slope =    0.10394  s(percent)=      10.39 
 TC = k(0.530)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =   11.519 min. 
 Rainfall intensity =      2.967(In/Hr) for a   100.0 year storm 
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.856 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 3)  =  89.80 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Initial subarea runoff =      3.506(CFS) 
 Total initial stream area =        1.380(Ac.) 
 Pervious area fraction = 1.000 
 
 
 
 
 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       26.500 to Point/Station       26.600 
 **** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 Top of street segment elevation =  1523.000(Ft.) 
 End of street segment elevation =  1503.000(Ft.) 
 Length of street segment  =   600.000(Ft.) 
 Height of curb above gutter flowline  =    6.0(In.) 
 Width of half street (curb to crown)  =  32.000(Ft.) 
 Distance from crown to crossfall grade break  =  30.000(Ft.) 
 Slope from gutter to grade break (v/hz) =   0.020 
 Slope from grade break to crown (v/hz)  =   0.020 
 Street flow is on [1] side(s) of the street  
 Distance from curb to property line  =  15.000(Ft.) 
 Slope from curb to property line (v/hz) =   0.020 
 Gutter width =   2.000(Ft.) 
 Gutter hike from flowline =  0.167(In.) 
  Manning's N in gutter =  0.0150 
  Manning's N from gutter to grade break =  0.0150 
  Manning's N from grade break to crown =  0.0150 
 Estimated mean flow rate at midpoint of street =      4.763(CFS) 
 Depth of flow =   0.193(Ft.), Average velocity =   4.039(Ft/s) 
 Streetflow hydraulics at midpoint of street travel: 
 Halfstreet flow width =  10.979(Ft.) 
 Flow velocity =   4.04(Ft/s) 
 Travel time =    2.48 min.     TC =   13.99  min. 
  Adding area flow to street 
 COMMERCIAL subarea type                      
 Runoff Coefficient = 0.887 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 3)  =  74.80 
 Pervious area fraction =  0.100; Impervious fraction =  0.900 
 Rainfall intensity =      2.692(In/Hr) for a   100.0 year storm 
 Subarea runoff =      2.436(CFS) for      1.020(Ac.) 
 Total runoff =      5.942(CFS) Total area =       2.400(Ac.) 
 Street flow at end of street =      5.942(CFS) 
 Half street flow at end of street =      5.942(CFS) 
 Depth of flow =   0.212(Ft.), Average velocity =   4.272(Ft/s) 
 Flow width (from curb towards crown)=  11.904(Ft.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       26.600 to Point/Station       26.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1498.000(Ft.) 
 Downstream point/station elevation =  1497.000(Ft.) 
 Pipe length  =    53.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     5.942(CFS) 
 Nearest computed pipe diameter  =     15.00(In.) 
 Calculated individual pipe flow  =     5.942(CFS) 
 Normal flow depth in pipe =    8.98(In.) 
 Flow top width inside pipe =   14.71(In.) 
 Critical Depth =   11.82(In.) 
 Pipe flow velocity =      7.75(Ft/s) 
 Travel time through pipe =    0.11 min. 
 Time of concentration (TC) =    14.11 min. 
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 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       26.000 to Point/Station       26.000 
 **** CONFLUENCE OF MAIN STREAMS **** 
 ______________________________________________________________________ 
 The following data inside Main Stream is listed: 
 In Main Stream number: 3 
 Stream flow area =      2.400(Ac.) 
 Runoff from this stream =      5.942(CFS) 
 Time of concentration =   14.11 min. 
 Rainfall intensity =     2.681(In/Hr) 
 Summary of stream data: 
 
 Stream   Flow rate      TC            Rainfall Intensity 
  No.       (CFS)       (min)                 (In/Hr) 
 
 
 1       64.454     15.38          2.568 
 2       13.713     10.50          3.108 
 3        5.942     14.11          2.681 
 Largest stream flow has longer time of concentration 
 Qp =     64.454 + sum of 
    Qb         Ia/Ib 
    13.713 *    0.826 =     11.330 
    Qb         Ia/Ib 
     5.942 *    0.958 =      5.691 
 Qp =     81.474 
 
 Total of 3 main streams to confluence: 
 Flow rates before confluence point: 
       64.454      13.713       5.942 
 Area of streams before confluence: 
        28.680        5.000        2.400 
 
 
 Results of confluence: 
 Total flow rate =     81.474(CFS) 
 Time of concentration =    15.379 min. 
 Effective stream area after confluence  =     36.080(Ac.) 
 End of computations, total study area =           36.08 (Ac.) 
 The following figures may  
 be used for a unit hydrograph study of the same area.  
 
 Area averaged pervious area fraction(Ap) = 0.769  
 Area averaged RI index number =  67.8 
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  GURSV DQG ZDWHUIDOOV  3ODWH '      
    1RUPDO FKDQQHO VORSH           
  &RUUHFWHG DGMXVWHG FKDQQHO VORSH           
  7UDYHO WLPH           PLQ      7&            PLQ  
 
 
   $GGLQJ DUHD IORZ WR FKDQQHO 
  81'(9(/23('  SRRU FRYHU  VXEDUHD            
  5XQRII &RHIILFLHQW         
  'HFLPDO IUDFWLRQ VRLO JURXS $         
  'HFLPDO IUDFWLRQ VRLO JURXS %         
  'HFLPDO IUDFWLRQ VRLO JURXS &         
  'HFLPDO IUDFWLRQ VRLO JURXS '         
  5, LQGH[ IRU VRLO $0&              
  3HUYLRXV DUHD IUDFWLRQ           ,PSHUYLRXV IUDFWLRQ          
  5DLQIDOO LQWHQVLW\              ,Q +U  IRU D         \HDU VWRUP 
  6XEDUHD UXQRII              &)6  IRU            $F   
  7RWDO UXQRII              &)6   7RWDO DUHD               $F   
 
 
                                                                         
  3URFHVV IURP 3RLQW 6WDWLRQ              WR 3RLQW 6WDWLRQ              
       3,3()/2: 75$9(/ 7,0(  3URJUDP HVWLPDWHG VL]H       
  BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 
  8SVWUHDP SRLQW VWDWLRQ HOHYDWLRQ             )W   
  'RZQVWUHDP SRLQW VWDWLRQ HOHYDWLRQ             )W   
  3LSH OHQJWK             )W     0DQQLQJ V 1         
  1R  RI SLSHV      5HTXLUHG SLSH IORZ              &)6  
  1HDUHVW FRPSXWHG SLSH GLDPHWHU              ,Q   
  &DOFXODWHG LQGLYLGXDO SLSH IORZ              &)6  
  1RUPDO IORZ GHSWK LQ SLSH           ,Q   
  )ORZ WRS ZLGWK LQVLGH SLSH           ,Q   
  &ULWLFDO GHSWK FRXOG QRW EH FDOFXODWHG  
  3LSH IORZ YHORFLW\             )W V  
  7UDYHO WLPH WKURXJK SLSH           PLQ  
  7LPH RI FRQFHQWUDWLRQ  7&             PLQ  
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 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      104.000 to Point/Station      104.000 
 **** SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.739 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  78.00 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Time of concentration =    13.91 min. 
 Rainfall intensity =      1.722(In/Hr) for a    10.0 year storm 
 Subarea runoff =      1.361(CFS) for      1.070(Ac.) 
 Total runoff =     16.172(CFS) Total area =      12.480(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      104.000 to Point/Station       22.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1535.000(Ft.) 
 Downstream point/station elevation =  1521.000(Ft.) 
 Pipe length  =   460.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =    16.172(CFS) 
 Nearest computed pipe diameter  =     18.00(In.) 
 Calculated individual pipe flow  =    16.172(CFS) 
 Normal flow depth in pipe =   13.13(In.) 
 Flow top width inside pipe =   16.00(In.) 
 Critical depth could not be calculated. 
 Pipe flow velocity =     11.70(Ft/s) 
 Travel time through pipe =    0.66 min. 
 Time of concentration (TC) =    14.56 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       22.000 to Point/Station       22.000 
 **** SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 SINGLE FAMILY (1/4 Acre Lot)                 
 Runoff Coefficient = 0.727 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  56.00 
 Pervious area fraction =  0.500; Impervious fraction =  0.500 
 Time of concentration =    14.56 min. 
 Rainfall intensity =      1.683(In/Hr) for a    10.0 year storm 
 Subarea runoff =      3.733(CFS) for      3.050(Ac.) 
 Total runoff =     19.905(CFS) Total area =      15.530(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       22.000 to Point/Station       22.000 
 **** SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 SINGLE FAMILY (1/4 Acre Lot)                 
 Runoff Coefficient = 0.727 

 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  56.00 
 Pervious area fraction =  0.500; Impervious fraction =  0.500 
 Time of concentration =    14.56 min. 
 Rainfall intensity =      1.683(In/Hr) for a    10.0 year storm 
 Subarea runoff =      2.656(CFS) for      2.170(Ac.) 
 Total runoff =     22.561(CFS) Total area =      17.700(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       22.000 to Point/Station       22.100 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1521.000(Ft.) 
 Downstream point/station elevation =  1520.000(Ft.) 
 Pipe length  =    50.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =    22.561(CFS) 
 Nearest computed pipe diameter  =     21.00(In.) 
 Calculated individual pipe flow  =    22.561(CFS) 
 Normal flow depth in pipe =   17.34(In.) 
 Flow top width inside pipe =   15.93(In.) 
 Critical Depth =   19.77(In.) 
 Pipe flow velocity =     10.62(Ft/s) 
 Travel time through pipe =    0.08 min. 
 Time of concentration (TC) =    14.64 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       22.100 to Point/Station       22.100 
 **** SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.735 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  78.00 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Time of concentration =    14.64 min. 
 Rainfall intensity =      1.678(In/Hr) for a    10.0 year storm 
 Subarea runoff =      0.222(CFS) for      0.180(Ac.) 
 Total runoff =     22.784(CFS) Total area =      17.880(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       22.100 to Point/Station       23.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1520.000(Ft.) 
 Downstream point/station elevation =  1509.000(Ft.) 
 Pipe length  =   332.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =    22.784(CFS) 
 Nearest computed pipe diameter  =     21.00(In.) 
 Calculated individual pipe flow  =    22.784(CFS) 
 Normal flow depth in pipe =   14.09(In.) 
 Flow top width inside pipe =   19.74(In.) 
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 Critical Depth =   19.82(In.) 
 Pipe flow velocity =     13.29(Ft/s) 
 Travel time through pipe =    0.42 min. 
 Time of concentration (TC) =    15.06 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       23.000 to Point/Station       23.000 
 **** SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 SINGLE FAMILY (1/4 Acre Lot)                 
 Runoff Coefficient = 0.726 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  56.00 
 Pervious area fraction =  0.500; Impervious fraction =  0.500 
 Time of concentration =    15.06 min. 
 Rainfall intensity =      1.655(In/Hr) for a    10.0 year storm 
 Subarea runoff =      1.801(CFS) for      1.500(Ac.) 
 Total runoff =     24.585(CFS) Total area =      19.380(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       23.000 to Point/Station       23.000 
 **** SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.733 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  78.00 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Time of concentration =    15.06 min. 
 Rainfall intensity =      1.655(In/Hr) for a    10.0 year storm 
 Subarea runoff =      1.639(CFS) for      1.350(Ac.) 
 Total runoff =     26.223(CFS) Total area =      20.730(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       23.000 to Point/Station       23.000 
 **** SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 SINGLE FAMILY (1/4 Acre Lot)                 
 Runoff Coefficient = 0.726 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  56.00 
 Pervious area fraction =  0.500; Impervious fraction =  0.500 
 Time of concentration =    15.06 min. 
 Rainfall intensity =      1.655(In/Hr) for a    10.0 year storm 
 Subarea runoff =      1.429(CFS) for      1.190(Ac.) 
 Total runoff =     27.652(CFS) Total area =      21.920(Ac.) 
 
 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       23.000 to Point/Station       24.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1509.000(Ft.) 
 Downstream point/station elevation =  1501.000(Ft.) 
 Pipe length  =   370.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =    27.652(CFS) 
 Nearest computed pipe diameter  =     24.00(In.) 
 Calculated individual pipe flow  =    27.652(CFS) 
 Normal flow depth in pipe =   16.71(In.) 
 Flow top width inside pipe =   22.07(In.) 
 Critical Depth =   21.84(In.) 
 Pipe flow velocity =     11.84(Ft/s) 
 Travel time through pipe =    0.52 min. 
 Time of concentration (TC) =    15.58 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       24.000 to Point/Station       24.000 
 **** SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 SINGLE FAMILY (1/4 Acre Lot)                 
 Runoff Coefficient = 0.724 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  56.00 
 Pervious area fraction =  0.500; Impervious fraction =  0.500 
 Time of concentration =    15.58 min. 
 Rainfall intensity =      1.627(In/Hr) for a    10.0 year storm 
 Subarea runoff =      5.217(CFS) for      4.430(Ac.) 
 Total runoff =     32.869(CFS) Total area =      26.350(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       24.000 to Point/Station       24.000 
 **** SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 SINGLE FAMILY (1/4 Acre Lot)                 
 Runoff Coefficient = 0.724 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  56.00 
 Pervious area fraction =  0.500; Impervious fraction =  0.500 
 Time of concentration =    15.58 min. 
 Rainfall intensity =      1.627(In/Hr) for a    10.0 year storm 
 Subarea runoff =      1.484(CFS) for      1.260(Ac.) 
 Total runoff =     34.353(CFS) Total area =      27.610(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       24.000 to Point/Station       26.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1501.000(Ft.) 
 Downstream point/station elevation =  1497.000(Ft.) 
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 Pipe length  =   110.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =    34.353(CFS) 
 Nearest computed pipe diameter  =     24.00(In.) 
 Calculated individual pipe flow  =    34.353(CFS) 
 Normal flow depth in pipe =   16.17(In.) 
 Flow top width inside pipe =   22.50(In.) 
 Critical depth could not be calculated. 
 Pipe flow velocity =     15.24(Ft/s) 
 Travel time through pipe =    0.12 min. 
 Time of concentration (TC) =    15.70 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       26.000 to Point/Station       26.000 
 **** SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 UNDEVELOPED (good cover) subarea            
 Runoff Coefficient = 0.590 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  61.00 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Time of concentration =    15.70 min. 
 Rainfall intensity =      1.621(In/Hr) for a    10.0 year storm 
 Subarea runoff =      1.023(CFS) for      1.070(Ac.) 
 Total runoff =     35.376(CFS) Total area =      28.680(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       26.000 to Point/Station       26.000 
 **** CONFLUENCE OF MAIN STREAMS **** 
 ______________________________________________________________________ 
 The following data inside Main Stream is listed: 
 In Main Stream number: 1 
 Stream flow area =     28.680(Ac.) 
 Runoff from this stream =     35.376(CFS) 
 Time of concentration =   15.70 min. 
 Rainfall intensity =     1.621(In/Hr) 
 Program is now starting with Main Stream No. 2 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       26.100 to Point/Station       26.200 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   488.000(Ft.) 
 Top (of initial area) elevation =  1579.000(Ft.) 
 Bottom (of initial area) elevation =  1523.000(Ft.) 
 Difference in elevation =    56.000(Ft.) 
 Slope =    0.11475  s(percent)=      11.48 
 TC = k(0.530)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =    9.721 min. 
 Rainfall intensity =      2.060(In/Hr) for a    10.0 year storm 
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.761 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 

 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  78.00 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Initial subarea runoff =      5.863(CFS) 
 Total initial stream area =        3.740(Ac.) 
 Pervious area fraction = 1.000 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       26.200 to Point/Station       26.300 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1523.000(Ft.) 
 Downstream point/station elevation =  1501.200(Ft.) 
 Pipe length  =   465.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     5.863(CFS) 
 Nearest computed pipe diameter  =     12.00(In.) 
 Calculated individual pipe flow  =     5.863(CFS) 
 Normal flow depth in pipe =    7.83(In.) 
 Flow top width inside pipe =   11.43(In.) 
 Critical depth could not be calculated. 
 Pipe flow velocity =     10.81(Ft/s) 
 Travel time through pipe =    0.72 min. 
 Time of concentration (TC) =    10.44 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       26.300 to Point/Station       26.300 
 **** SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 SINGLE FAMILY (1/4 Acre Lot)                 
 Runoff Coefficient = 0.745 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  56.00 
 Pervious area fraction =  0.500; Impervious fraction =  0.500 
 Time of concentration =    10.44 min. 
 Rainfall intensity =      1.988(In/Hr) for a    10.0 year storm 
 Subarea runoff =      1.865(CFS) for      1.260(Ac.) 
 Total runoff =      7.729(CFS) Total area =       5.000(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       26.300 to Point/Station       26.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1501.200(Ft.) 
 Downstream point/station elevation =  1497.000(Ft.) 
 Pipe length  =   115.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     7.729(CFS) 
 Nearest computed pipe diameter  =     15.00(In.) 
 Calculated individual pipe flow  =     7.729(CFS) 
 Normal flow depth in pipe =    8.60(In.) 
 Flow top width inside pipe =   14.84(In.) 
 Critical Depth =   13.22(In.) 
 Pipe flow velocity =     10.62(Ft/s) 
 Travel time through pipe =    0.18 min. 
 Time of concentration (TC) =    10.62 min. 
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 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       26.000 to Point/Station       26.000 
 **** CONFLUENCE OF MAIN STREAMS **** 
 ______________________________________________________________________ 
 The following data inside Main Stream is listed: 
 In Main Stream number: 2 
 Stream flow area =      5.000(Ac.) 
 Runoff from this stream =      7.729(CFS) 
 Time of concentration =   10.62 min. 
 Rainfall intensity =     1.971(In/Hr) 
 Program is now starting with Main Stream No. 3 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       26.400 to Point/Station       26.500 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   710.000(Ft.) 
 Top (of initial area) elevation =  1596.800(Ft.) 
 Bottom (of initial area) elevation =  1523.000(Ft.) 
 Difference in elevation =    73.800(Ft.) 
 Slope =    0.10394  s(percent)=      10.39 
 TC = k(0.530)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =   11.519 min. 
 Rainfall intensity =      1.892(In/Hr) for a    10.0 year storm 
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.751 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  78.00 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Initial subarea runoff =      1.961(CFS) 
 Total initial stream area =        1.380(Ac.) 
 Pervious area fraction = 1.000 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       26.500 to Point/Station       26.600 
 **** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 Top of street segment elevation =  1523.000(Ft.) 
 End of street segment elevation =  1503.000(Ft.) 
 Length of street segment  =   600.000(Ft.) 
 Height of curb above gutter flowline  =    6.0(In.) 
 Width of half street (curb to crown)  =  32.000(Ft.) 
 Distance from crown to crossfall grade break  =  30.000(Ft.) 
 Slope from gutter to grade break (v/hz) =   0.020 
 Slope from grade break to crown (v/hz)  =   0.020 
 Street flow is on [1] side(s) of the street  
 Distance from curb to property line  =  15.000(Ft.) 
 Slope from curb to property line (v/hz) =   0.020 
 Gutter width =   2.000(Ft.) 
 Gutter hike from flowline =  0.167(In.) 
  Manning's N in gutter =  0.0150 
  Manning's N from gutter to grade break =  0.0150 
  Manning's N from grade break to crown =  0.0150 

 Estimated mean flow rate at midpoint of street =      2.685(CFS) 
 Depth of flow =   0.152(Ft.), Average velocity =   3.491(Ft/s) 
 Streetflow hydraulics at midpoint of street travel: 
 Halfstreet flow width =   8.918(Ft.) 
 Flow velocity =   3.49(Ft/s) 
 Travel time =    2.86 min.     TC =   14.38  min. 
  Adding area flow to street 
 COMMERCIAL subarea type                      
 Runoff Coefficient = 0.866 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  56.00 
 Pervious area fraction =  0.100; Impervious fraction =  0.900 
 Rainfall intensity =      1.693(In/Hr) for a    10.0 year storm 
 Subarea runoff =      1.495(CFS) for      1.020(Ac.) 
 Total runoff =      3.456(CFS) Total area =       2.400(Ac.) 
 Street flow at end of street =      3.456(CFS) 
 Half street flow at end of street =      3.456(CFS) 
 Depth of flow =   0.169(Ft.), Average velocity =   3.723(Ft/s) 
 Flow width (from curb towards crown)=   9.769(Ft.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       26.600 to Point/Station       26.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1498.000(Ft.) 
 Downstream point/station elevation =  1497.000(Ft.) 
 Pipe length  =    53.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     3.456(CFS) 
 Nearest computed pipe diameter  =     12.00(In.) 
 Calculated individual pipe flow  =     3.456(CFS) 
 Normal flow depth in pipe =    7.44(In.) 
 Flow top width inside pipe =   11.65(In.) 
 Critical Depth =    9.53(In.) 
 Pipe flow velocity =      6.75(Ft/s) 
 Travel time through pipe =    0.13 min. 
 Time of concentration (TC) =    14.51 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       26.000 to Point/Station       26.000 
 **** CONFLUENCE OF MAIN STREAMS **** 
 ______________________________________________________________________ 
 The following data inside Main Stream is listed: 
 In Main Stream number: 3 
 Stream flow area =      2.400(Ac.) 
 Runoff from this stream =      3.456(CFS) 
 Time of concentration =   14.51 min. 
 Rainfall intensity =     1.686(In/Hr) 
 Summary of stream data: 
 
 Stream   Flow rate      TC            Rainfall Intensity 
  No.       (CFS)       (min)                 (In/Hr) 
 
 
 1       35.376     15.70          1.621 
 2        7.729     10.62          1.971 
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 3        3.456     14.51          1.686 
 Largest stream flow has longer time of concentration 
 Qp =     35.376 + sum of 
    Qb         Ia/Ib 
     7.729 *    0.822 =      6.356 
    Qb         Ia/Ib 
     3.456 *    0.962 =      3.323 
 Qp =     45.055 
 
 Total of 3 main streams to confluence: 
 Flow rates before confluence point: 
       35.376       7.729       3.456 
 Area of streams before confluence: 
        28.680        5.000        2.400 
 
 
 Results of confluence: 
 Total flow rate =     45.055(CFS) 
 Time of concentration =    15.700 min. 
 Effective stream area after confluence  =     36.080(Ac.) 
 End of computations, total study area =           36.08 (Ac.) 
 The following figures may  
 be used for a unit hydrograph study of the same area.  
 
 Area averaged pervious area fraction(Ap) = 0.769  
 Area averaged RI index number =  67.8 
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  3URJUDP /LFHQVH 6HULDO 1XPEHU      
                                                                        
   (QJOLVK  LQ OE  ,QSXW 8QLWV 8VHG 
   (QJOLVK 5DLQIDOO 'DWD  ,QFKHV  ,QSXW 9DOXHV 8VHG 
   (QJOLVK 8QLWV XVHG LQ RXWSXW IRUPDW 
                                                                        
  81,7 +<'52*5$3+ 678'<     <($5 67250    +56 
  770        &,7< 2) 3(55,6  &$ 
  %$6,1   
                                                                       
  'UDLQDJH $UHD              $F                 6T  0L  
  'UDLQDJH $UHD IRU 'HSWK $UHD $UHDO $GMXVWPHQW              $F           
        6T  0L  
  /HQJWK DORQJ ORQJHVW ZDWHUFRXUVH              )W   
  /HQJWK DORQJ ORQJHVW ZDWHUFRXUVH PHDVXUHG WR FHQWURLG              )W   
  /HQJWK DORQJ ORQJHVW ZDWHUFRXUVH              0L  
  /HQJWK DORQJ ORQJHVW ZDWHUFRXUVH PHDVXUHG WR FHQWURLG              0L  
  'LIIHUHQFH LQ HOHYDWLRQ              )W   
  6ORSH DORQJ ZDWHUFRXUVH               )W  0L  
  $YHUDJH 0DQQLQJ V  1          
  /DJ WLPH            +U  
  /DJ WLPH            0LQ  
      RI ODJ WLPH            0LQ  
      RI ODJ WLPH            0LQ  
  8QLW WLPH            0LQ  
  'XUDWLRQ RI VWRUP      +RXU V  
  8VHU (QWHUHG %DVH )ORZ            &)6  
 
    <($5 $UHD UDLQIDOO GDWD  
 
 
  $UHD $F  > @       5DLQIDOO ,Q > @      :HLJKWLQJ>   @ 
                                             
 
      <($5 $UHD UDLQIDOO GDWD  
 
 
  $UHD $F  > @       5DLQIDOO ,Q > @      :HLJKWLQJ>   @ 
                                             
 
  67250 (9(17  <($5            
  $UHD $YHUDJHG   <HDU 5DLQIDOO            ,Q  
  $UHD $YHUDJHG     <HDU 5DLQIDOO            ,Q  
 
  3RLQW UDLQ  DUHD DYHUDJHG             ,Q  
  $UHDO DGMXVWPHQW IDFWRU             
  $GMXVWHG DYHUDJH SRLQW UDLQ            ,Q  
 

  6XE $UHD 'DWD  
  $UHD $F           5XQRII ,QGH[   ,PSHUYLRXV   
                                           
   7RWDO $UHD (QWHUHG             $F   
 
 
  5,    5,   ,QILO  5DWH ,PSHUYLRXV   $GM  ,QILO  5DWH  $UHD      ) 
  $0&  $0&        ,Q +U      'HF         ,Q +U        'HF       ,Q +U  
                                                                      
                                                          6XP  )            
  $UHD DYHUDJHG PHDQ VRLO ORVV  )   ,Q +U           
  0LQLPXP VRLO ORVV UDWH   ,Q +U            
   IRU    KRXU VWRUP GXUDWLRQ  
  6RLO ORZ ORVV UDWH  GHFLPDO            
                                                                        
 
      8 Q L W  + \ G U R J U D S K  
        9$//(< 6 &XUYH 
                                                                       
      8QLW +\GURJUDSK 'DWD 
                                                                        
  8QLW WLPH SHULRG   7LPH   RI ODJ   'LVWULEXWLRQ   8QLW +\GURJUDSK 
       KUV                            *UDSK               &)6  
                                                                        
                                                                 
                                                                 
                                                                 
                                                                 
                                                                 
                                                                 
                                                                 
                                                                 
                                6XP             6XP              
                                                                        
 
 
 7KH IROORZLQJ ORVV UDWH FDOFXODWLRQV UHIOHFW XVH RI WKH PLQLPXP FDOFXODWHG ORVV 
 UDWH VXEWUDFWHG IURP WKH 6WRUP 5DLQ WR SURGXFH WKH PD[LPXP (IIHFWLYH 5DLQ YDOXH 
 
  8QLW 7LPH   3DWWHUQ   6WRUP 5DLQ     /RVV UDWH ,Q  +U      (IIHFWLYH 
        +U    3HUFHQW    ,Q +U          0D[   _   /RZ         ,Q +U  
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  19   1.58     0.10      0.039       (  0.505)       0.028        0.011 
  20   1.67     0.10      0.039       (  0.503)       0.028        0.011 
  21   1.75     0.10      0.039       (  0.501)       0.028        0.011 
  22   1.83     0.13      0.052       (  0.499)       0.037        0.015 
  23   1.92     0.13      0.052       (  0.497)       0.037        0.015 
  24   2.00     0.13      0.052       (  0.495)       0.037        0.015 
  25   2.08     0.13      0.052       (  0.493)       0.037        0.015 
  26   2.17     0.13      0.052       (  0.491)       0.037        0.015 
  27   2.25     0.13      0.052       (  0.489)       0.037        0.015 
  28   2.33     0.13      0.052       (  0.487)       0.037        0.015 
  29   2.42     0.13      0.052       (  0.485)       0.037        0.015 
  30   2.50     0.13      0.052       (  0.483)       0.037        0.015 
  31   2.58     0.17      0.065       (  0.481)       0.046        0.018 
  32   2.67     0.17      0.065       (  0.479)       0.046        0.018 
  33   2.75     0.17      0.065       (  0.477)       0.046        0.018 
  34   2.83     0.17      0.065       (  0.475)       0.046        0.018 
  35   2.92     0.17      0.065       (  0.473)       0.046        0.018 
  36   3.00     0.17      0.065       (  0.471)       0.046        0.018 
  37   3.08     0.17      0.065       (  0.469)       0.046        0.018 
  38   3.17     0.17      0.065       (  0.467)       0.046        0.018 
  39   3.25     0.17      0.065       (  0.465)       0.046        0.018 
  40   3.33     0.17      0.065       (  0.464)       0.046        0.018 
  41   3.42     0.17      0.065       (  0.462)       0.046        0.018 
  42   3.50     0.17      0.065       (  0.460)       0.046        0.018 
  43   3.58     0.17      0.065       (  0.458)       0.046        0.018 
  44   3.67     0.17      0.065       (  0.456)       0.046        0.018 
  45   3.75     0.17      0.065       (  0.454)       0.046        0.018 
  46   3.83     0.20      0.078       (  0.452)       0.056        0.022 
  47   3.92     0.20      0.078       (  0.450)       0.056        0.022 
  48   4.00     0.20      0.078       (  0.448)       0.056        0.022 
  49   4.08     0.20      0.078       (  0.446)       0.056        0.022 
  50   4.17     0.20      0.078       (  0.444)       0.056        0.022 
  51   4.25     0.20      0.078       (  0.442)       0.056        0.022 
  52   4.33     0.23      0.091       (  0.441)       0.065        0.026 
  53   4.42     0.23      0.091       (  0.439)       0.065        0.026 
  54   4.50     0.23      0.091       (  0.437)       0.065        0.026 
  55   4.58     0.23      0.091       (  0.435)       0.065        0.026 
  56   4.67     0.23      0.091       (  0.433)       0.065        0.026 
  57   4.75     0.23      0.091       (  0.431)       0.065        0.026 
  58   4.83     0.27      0.103       (  0.429)       0.074        0.029 
  59   4.92     0.27      0.103       (  0.428)       0.074        0.029 
  60   5.00     0.27      0.103       (  0.426)       0.074        0.029 
  61   5.08     0.20      0.078       (  0.424)       0.056        0.022 
  62   5.17     0.20      0.078       (  0.422)       0.056        0.022 
  63   5.25     0.20      0.078       (  0.420)       0.056        0.022 
  64   5.33     0.23      0.091       (  0.418)       0.065        0.026 
  65   5.42     0.23      0.091       (  0.416)       0.065        0.026 
  66   5.50     0.23      0.091       (  0.415)       0.065        0.026 
  67   5.58     0.27      0.103       (  0.413)       0.074        0.029 
  68   5.67     0.27      0.103       (  0.411)       0.074        0.029 
  69   5.75     0.27      0.103       (  0.409)       0.074        0.029 
  70   5.83     0.27      0.103       (  0.407)       0.074        0.029 
  71   5.92     0.27      0.103       (  0.406)       0.074        0.029 
  72   6.00     0.27      0.103       (  0.404)       0.074        0.029 
  73   6.08     0.30      0.116       (  0.402)       0.083        0.033 
  74   6.17     0.30      0.116       (  0.400)       0.083        0.033 
  75   6.25     0.30      0.116       (  0.398)       0.083        0.033 
  76   6.33     0.30      0.116       (  0.397)       0.083        0.033 
  77   6.42     0.30      0.116       (  0.395)       0.083        0.033 
  78   6.50     0.30      0.116       (  0.393)       0.083        0.033 

  79   6.58     0.33      0.129       (  0.391)       0.093        0.037 
  80   6.67     0.33      0.129       (  0.390)       0.093        0.037 
  81   6.75     0.33      0.129       (  0.388)       0.093        0.037 
  82   6.83     0.33      0.129       (  0.386)       0.093        0.037 
  83   6.92     0.33      0.129       (  0.384)       0.093        0.037 
  84   7.00     0.33      0.129       (  0.383)       0.093        0.037 
  85   7.08     0.33      0.129       (  0.381)       0.093        0.037 
  86   7.17     0.33      0.129       (  0.379)       0.093        0.037 
  87   7.25     0.33      0.129       (  0.377)       0.093        0.037 
  88   7.33     0.37      0.142       (  0.376)       0.102        0.040 
  89   7.42     0.37      0.142       (  0.374)       0.102        0.040 
  90   7.50     0.37      0.142       (  0.372)       0.102        0.040 
  91   7.58     0.40      0.155       (  0.371)       0.111        0.044 
  92   7.67     0.40      0.155       (  0.369)       0.111        0.044 
  93   7.75     0.40      0.155       (  0.367)       0.111        0.044 
  94   7.83     0.43      0.168       (  0.365)       0.120        0.048 
  95   7.92     0.43      0.168       (  0.364)       0.120        0.048 
  96   8.00     0.43      0.168       (  0.362)       0.120        0.048 
  97   8.08     0.50      0.194       (  0.360)       0.139        0.055 
  98   8.17     0.50      0.194       (  0.359)       0.139        0.055 
  99   8.25     0.50      0.194       (  0.357)       0.139        0.055 
 100   8.33     0.50      0.194       (  0.355)       0.139        0.055 
 101   8.42     0.50      0.194       (  0.354)       0.139        0.055 
 102   8.50     0.50      0.194       (  0.352)       0.139        0.055 
 103   8.58     0.53      0.207       (  0.350)       0.148        0.059 
 104   8.67     0.53      0.207       (  0.349)       0.148        0.059 
 105   8.75     0.53      0.207       (  0.347)       0.148        0.059 
 106   8.83     0.57      0.220       (  0.345)       0.157        0.062 
 107   8.92     0.57      0.220       (  0.344)       0.157        0.062 
 108   9.00     0.57      0.220       (  0.342)       0.157        0.062 
 109   9.08     0.63      0.246       (  0.341)       0.176        0.070 
 110   9.17     0.63      0.246       (  0.339)       0.176        0.070 
 111   9.25     0.63      0.246       (  0.337)       0.176        0.070 
 112   9.33     0.67      0.259       (  0.336)       0.185        0.073 
 113   9.42     0.67      0.259       (  0.334)       0.185        0.073 
 114   9.50     0.67      0.259       (  0.333)       0.185        0.073 
 115   9.58     0.70      0.272       (  0.331)       0.195        0.077 
 116   9.67     0.70      0.272       (  0.329)       0.195        0.077 
 117   9.75     0.70      0.272       (  0.328)       0.195        0.077 
 118   9.83     0.73      0.285       (  0.326)       0.204        0.081 
 119   9.92     0.73      0.285       (  0.325)       0.204        0.081 
 120  10.00     0.73      0.285       (  0.323)       0.204        0.081 
 121  10.08     0.50      0.194       (  0.321)       0.139        0.055 
 122  10.17     0.50      0.194       (  0.320)       0.139        0.055 
 123  10.25     0.50      0.194       (  0.318)       0.139        0.055 
 124  10.33     0.50      0.194       (  0.317)       0.139        0.055 
 125  10.42     0.50      0.194       (  0.315)       0.139        0.055 
 126  10.50     0.50      0.194       (  0.314)       0.139        0.055 
 127  10.58     0.67      0.259       (  0.312)       0.185        0.073 
 128  10.67     0.67      0.259       (  0.311)       0.185        0.073 
 129  10.75     0.67      0.259       (  0.309)       0.185        0.073 
 130  10.83     0.67      0.259       (  0.308)       0.185        0.073 
 131  10.92     0.67      0.259       (  0.306)       0.185        0.073 
 132  11.00     0.67      0.259       (  0.305)       0.185        0.073 
 133  11.08     0.63      0.246       (  0.303)       0.176        0.070 
 134  11.17     0.63      0.246       (  0.302)       0.176        0.070 
 135  11.25     0.63      0.246       (  0.300)       0.176        0.070 
 136  11.33     0.63      0.246       (  0.299)       0.176        0.070 
 137  11.42     0.63      0.246       (  0.297)       0.176        0.070 
 138  11.50     0.63      0.246       (  0.296)       0.176        0.070 
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 139  11.58     0.57      0.220       (  0.294)       0.157        0.062 
 140  11.67     0.57      0.220       (  0.293)       0.157        0.062 
 141  11.75     0.57      0.220       (  0.291)       0.157        0.062 
 142  11.83     0.60      0.233       (  0.290)       0.167        0.066 
 143  11.92     0.60      0.233       (  0.288)       0.167        0.066 
 144  12.00     0.60      0.233       (  0.287)       0.167        0.066 
 145  12.08     0.83      0.323       (  0.286)       0.232        0.092 
 146  12.17     0.83      0.323       (  0.284)       0.232        0.092 
 147  12.25     0.83      0.323       (  0.283)       0.232        0.092 
 148  12.33     0.87      0.336       (  0.281)       0.241        0.096 
 149  12.42     0.87      0.336       (  0.280)       0.241        0.096 
 150  12.50     0.87      0.336       (  0.278)       0.241        0.096 
 151  12.58     0.93      0.362       (  0.277)       0.259        0.103 
 152  12.67     0.93      0.362       (  0.276)       0.259        0.103 
 153  12.75     0.93      0.362       (  0.274)       0.259        0.103 
 154  12.83     0.97      0.375       (  0.273)       0.269        0.107 
 155  12.92     0.97      0.375       (  0.272)       0.269        0.107 
 156  13.00     0.97      0.375       (  0.270)       0.269        0.107 
 157  13.08     1.13      0.440          0.269    (  0.315)        0.171 
 158  13.17     1.13      0.440          0.267    (  0.315)        0.172 
 159  13.25     1.13      0.440          0.266    (  0.315)        0.174 
 160  13.33     1.13      0.440          0.265    (  0.315)        0.175 
 161  13.42     1.13      0.440          0.263    (  0.315)        0.176 
 162  13.50     1.13      0.440          0.262    (  0.315)        0.178 
 163  13.58     0.77      0.298       (  0.261)       0.213        0.084 
 164  13.67     0.77      0.298       (  0.259)       0.213        0.084 
 165  13.75     0.77      0.298       (  0.258)       0.213        0.084 
 166  13.83     0.77      0.298       (  0.257)       0.213        0.084 
 167  13.92     0.77      0.298       (  0.255)       0.213        0.084 
 168  14.00     0.77      0.298       (  0.254)       0.213        0.084 
 169  14.08     0.90      0.349       (  0.253)       0.250        0.099 
 170  14.17     0.90      0.349       (  0.252)       0.250        0.099 
 171  14.25     0.90      0.349       (  0.250)       0.250        0.099 
 172  14.33     0.87      0.336       (  0.249)       0.241        0.096 
 173  14.42     0.87      0.336       (  0.248)       0.241        0.096 
 174  14.50     0.87      0.336       (  0.246)       0.241        0.096 
 175  14.58     0.87      0.336       (  0.245)       0.241        0.096 
 176  14.67     0.87      0.336       (  0.244)       0.241        0.096 
 177  14.75     0.87      0.336       (  0.243)       0.241        0.096 
 178  14.83     0.83      0.323       (  0.241)       0.232        0.092 
 179  14.92     0.83      0.323       (  0.240)       0.232        0.092 
 180  15.00     0.83      0.323       (  0.239)       0.232        0.092 
 181  15.08     0.80      0.310       (  0.238)       0.222        0.088 
 182  15.17     0.80      0.310       (  0.236)       0.222        0.088 
 183  15.25     0.80      0.310       (  0.235)       0.222        0.088 
 184  15.33     0.77      0.298       (  0.234)       0.213        0.084 
 185  15.42     0.77      0.298       (  0.233)       0.213        0.084 
 186  15.50     0.77      0.298       (  0.232)       0.213        0.084 
 187  15.58     0.63      0.246       (  0.230)       0.176        0.070 
 188  15.67     0.63      0.246       (  0.229)       0.176        0.070 
 189  15.75     0.63      0.246       (  0.228)       0.176        0.070 
 190  15.83     0.63      0.246       (  0.227)       0.176        0.070 
 191  15.92     0.63      0.246       (  0.226)       0.176        0.070 
 192  16.00     0.63      0.246       (  0.225)       0.176        0.070 
 193  16.08     0.13      0.052       (  0.223)       0.037        0.015 
 194  16.17     0.13      0.052       (  0.222)       0.037        0.015 
 195  16.25     0.13      0.052       (  0.221)       0.037        0.015 
 196  16.33     0.13      0.052       (  0.220)       0.037        0.015 
 197  16.42     0.13      0.052       (  0.219)       0.037        0.015 
 198  16.50     0.13      0.052       (  0.218)       0.037        0.015 

 199  16.58     0.10      0.039       (  0.217)       0.028        0.011 
 200  16.67     0.10      0.039       (  0.216)       0.028        0.011 
 201  16.75     0.10      0.039       (  0.215)       0.028        0.011 
 202  16.83     0.10      0.039       (  0.213)       0.028        0.011 
 203  16.92     0.10      0.039       (  0.212)       0.028        0.011 
 204  17.00     0.10      0.039       (  0.211)       0.028        0.011 
 205  17.08     0.17      0.065       (  0.210)       0.046        0.018 
 206  17.17     0.17      0.065       (  0.209)       0.046        0.018 
 207  17.25     0.17      0.065       (  0.208)       0.046        0.018 
 208  17.33     0.17      0.065       (  0.207)       0.046        0.018 
 209  17.42     0.17      0.065       (  0.206)       0.046        0.018 
 210  17.50     0.17      0.065       (  0.205)       0.046        0.018 
 211  17.58     0.17      0.065       (  0.204)       0.046        0.018 
 212  17.67     0.17      0.065       (  0.203)       0.046        0.018 
 213  17.75     0.17      0.065       (  0.202)       0.046        0.018 
 214  17.83     0.13      0.052       (  0.201)       0.037        0.015 
 215  17.92     0.13      0.052       (  0.200)       0.037        0.015 
 216  18.00     0.13      0.052       (  0.199)       0.037        0.015 
 217  18.08     0.13      0.052       (  0.198)       0.037        0.015 
 218  18.17     0.13      0.052       (  0.197)       0.037        0.015 
 219  18.25     0.13      0.052       (  0.196)       0.037        0.015 
 220  18.33     0.13      0.052       (  0.195)       0.037        0.015 
 221  18.42     0.13      0.052       (  0.194)       0.037        0.015 
 222  18.50     0.13      0.052       (  0.193)       0.037        0.015 
 223  18.58     0.10      0.039       (  0.192)       0.028        0.011 
 224  18.67     0.10      0.039       (  0.191)       0.028        0.011 
 225  18.75     0.10      0.039       (  0.190)       0.028        0.011 
 226  18.83     0.07      0.026       (  0.190)       0.019        0.007 
 227  18.92     0.07      0.026       (  0.189)       0.019        0.007 
 228  19.00     0.07      0.026       (  0.188)       0.019        0.007 
 229  19.08     0.10      0.039       (  0.187)       0.028        0.011 
 230  19.17     0.10      0.039       (  0.186)       0.028        0.011 
 231  19.25     0.10      0.039       (  0.185)       0.028        0.011 
 232  19.33     0.13      0.052       (  0.184)       0.037        0.015 
 233  19.42     0.13      0.052       (  0.183)       0.037        0.015 
 234  19.50     0.13      0.052       (  0.183)       0.037        0.015 
 235  19.58     0.10      0.039       (  0.182)       0.028        0.011 
 236  19.67     0.10      0.039       (  0.181)       0.028        0.011 
 237  19.75     0.10      0.039       (  0.180)       0.028        0.011 
 238  19.83     0.07      0.026       (  0.179)       0.019        0.007 
 239  19.92     0.07      0.026       (  0.178)       0.019        0.007 
 240  20.00     0.07      0.026       (  0.178)       0.019        0.007 
 241  20.08     0.10      0.039       (  0.177)       0.028        0.011 
 242  20.17     0.10      0.039       (  0.176)       0.028        0.011 
 243  20.25     0.10      0.039       (  0.175)       0.028        0.011 
 244  20.33     0.10      0.039       (  0.175)       0.028        0.011 
 245  20.42     0.10      0.039       (  0.174)       0.028        0.011 
 246  20.50     0.10      0.039       (  0.173)       0.028        0.011 
 247  20.58     0.10      0.039       (  0.172)       0.028        0.011 
 248  20.67     0.10      0.039       (  0.172)       0.028        0.011 
 249  20.75     0.10      0.039       (  0.171)       0.028        0.011 
 250  20.83     0.07      0.026       (  0.170)       0.019        0.007 
 251  20.92     0.07      0.026       (  0.170)       0.019        0.007 
 252  21.00     0.07      0.026       (  0.169)       0.019        0.007 
 253  21.08     0.10      0.039       (  0.168)       0.028        0.011 
 254  21.17     0.10      0.039       (  0.168)       0.028        0.011 
 255  21.25     0.10      0.039       (  0.167)       0.028        0.011 
 256  21.33     0.07      0.026       (  0.166)       0.019        0.007 
 257  21.42     0.07      0.026       (  0.166)       0.019        0.007 
 258  21.50     0.07      0.026       (  0.165)       0.019        0.007 
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 259  21.58     0.10      0.039       (  0.164)       0.028        0.011 
 260  21.67     0.10      0.039       (  0.164)       0.028        0.011 
 261  21.75     0.10      0.039       (  0.163)       0.028        0.011 
 262  21.83     0.07      0.026       (  0.163)       0.019        0.007 
 263  21.92     0.07      0.026       (  0.162)       0.019        0.007 
 264  22.00     0.07      0.026       (  0.162)       0.019        0.007 
 265  22.08     0.10      0.039       (  0.161)       0.028        0.011 
 266  22.17     0.10      0.039       (  0.160)       0.028        0.011 
 267  22.25     0.10      0.039       (  0.160)       0.028        0.011 
 268  22.33     0.07      0.026       (  0.159)       0.019        0.007 
 269  22.42     0.07      0.026       (  0.159)       0.019        0.007 
 270  22.50     0.07      0.026       (  0.158)       0.019        0.007 
 271  22.58     0.07      0.026       (  0.158)       0.019        0.007 
 272  22.67     0.07      0.026       (  0.158)       0.019        0.007 
 273  22.75     0.07      0.026       (  0.157)       0.019        0.007 
 274  22.83     0.07      0.026       (  0.157)       0.019        0.007 
 275  22.92     0.07      0.026       (  0.156)       0.019        0.007 
 276  23.00     0.07      0.026       (  0.156)       0.019        0.007 
 277  23.08     0.07      0.026       (  0.156)       0.019        0.007 
 278  23.17     0.07      0.026       (  0.155)       0.019        0.007 
 279  23.25     0.07      0.026       (  0.155)       0.019        0.007 
 280  23.33     0.07      0.026       (  0.155)       0.019        0.007 
 281  23.42     0.07      0.026       (  0.154)       0.019        0.007 
 282  23.50     0.07      0.026       (  0.154)       0.019        0.007 
 283  23.58     0.07      0.026       (  0.154)       0.019        0.007 
 284  23.67     0.07      0.026       (  0.154)       0.019        0.007 
 285  23.75     0.07      0.026       (  0.153)       0.019        0.007 
 286  23.83     0.07      0.026       (  0.153)       0.019        0.007 
 287  23.92     0.07      0.026       (  0.153)       0.019        0.007 
 288  24.00     0.07      0.026       (  0.153)       0.019        0.007 
   (Loss Rate Not Used) 
     Sum =     100.0                                   Sum =    11.3 
 Flood volume = Effective rainfall      0.94(In) 
  times area      36.0(Ac.)/[(In)/(Ft.)] =       2.8(Ac.Ft) 
 Total soil loss =      2.29(In) 
 Total soil loss =     6.872(Ac.Ft) 
 Total rainfall =      3.23(In) 
 Flood volume =      123260.0 Cubic Feet 
 Total soil loss =      299358.7 Cubic Feet 
 -------------------------------------------------------------------- 
  Peak flow rate of this hydrograph =      6.339(CFS) 
 -------------------------------------------------------------------- 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
                     24 - H O U R    S T O R M 
                R u n o f f      H y d r o g r a p h 
 -------------------------------------------------------------------- 
             Hydrograph in   5   Minute intervals ((CFS)) 
 
 -------------------------------------------------------------------- 
  Time(h+m) Volume Ac.Ft   Q(CFS)  0        2.5       5.0       7.5      10.0 
  ----------------------------------------------------------------------- 
    0+ 5       0.0004      0.06  Q         |         |         |         |  
    0+10       0.0017      0.19  Q         |         |         |         |  
    0+15       0.0033      0.23  Q         |         |         |         |  
    0+20       0.0052      0.28  VQ        |         |         |         |  
    0+25       0.0076      0.35  VQ        |         |         |         |  
    0+30       0.0102      0.38  VQ        |         |         |         |  
    0+35       0.0128      0.39  VQ        |         |         |         |  
    0+40       0.0156      0.39  VQ        |         |         |         |  
    0+45       0.0183      0.40  VQ        |         |         |         |  

    0+50       0.0213      0.43  VQ        |         |         |         |  
    0+55       0.0247      0.50  VQ        |         |         |         |  
    1+ 0       0.0282      0.51  V Q       |         |         |         |  
    1+ 5       0.0316      0.49  VQ        |         |         |         |  
    1+10       0.0346      0.43  VQ        |         |         |         |  
    1+15       0.0374      0.42  VQ        |         |         |         |  
    1+20       0.0403      0.41  VQ        |         |         |         |  
    1+25       0.0431      0.41  VQ        |         |         |         |  
    1+30       0.0458      0.40  VQ        |         |         |         |  
    1+35       0.0486      0.40  VQ        |         |         |         |  
    1+40       0.0514      0.40  VQ        |         |         |         |  
    1+45       0.0541      0.40  VQ        |         |         |         |  
    1+50       0.0571      0.43  VQ        |         |         |         |  
    1+55       0.0605      0.50  VQ        |         |         |         |  
    2+ 0       0.0640      0.51  V Q       |         |         |         |  
    2+ 5       0.0676      0.52  V Q       |         |         |         |  
    2+10       0.0713      0.53  |VQ       |         |         |         |  
    2+15       0.0749      0.53  |VQ       |         |         |         |  
    2+20       0.0786      0.53  |VQ       |         |         |         |  
    2+25       0.0822      0.53  |VQ       |         |         |         |  
    2+30       0.0859      0.53  |VQ       |         |         |         |  
    2+35       0.0898      0.56  |VQ       |         |         |         |  
    2+40       0.0941      0.63  |VQ       |         |         |         |  
    2+45       0.0986      0.65  |VQ       |         |         |         |  
    2+50       0.1031      0.66  |VQ       |         |         |         |  
    2+55       0.1077      0.66  |VQ       |         |         |         |  
    3+ 0       0.1122      0.66  |VQ       |         |         |         |  
    3+ 5       0.1168      0.67  |VQ       |         |         |         |  
    3+10       0.1214      0.67  |VQ       |         |         |         |  
    3+15       0.1260      0.67  |VQ       |         |         |         |  
    3+20       0.1306      0.67  |VQ       |         |         |         |  
    3+25       0.1352      0.67  |VQ       |         |         |         |  
    3+30       0.1398      0.67  |VQ       |         |         |         |  
    3+35       0.1444      0.67  | Q       |         |         |         |  
    3+40       0.1490      0.67  | Q       |         |         |         |  
    3+45       0.1536      0.67  | Q       |         |         |         |  
    3+50       0.1584      0.70  | Q       |         |         |         |  
    3+55       0.1636      0.76  | VQ      |         |         |         |  
    4+ 0       0.1690      0.78  | VQ      |         |         |         |  
    4+ 5       0.1744      0.79  | VQ      |         |         |         |  
    4+10       0.1799      0.79  | VQ      |         |         |         |  
    4+15       0.1854      0.80  | VQ      |         |         |         |  
    4+20       0.1911      0.83  | VQ      |         |         |         |  
    4+25       0.1973      0.90  | VQ      |         |         |         |  
    4+30       0.2035      0.91  | VQ      |         |         |         |  
    4+35       0.2099      0.92  | VQ      |         |         |         |  
    4+40       0.2163      0.93  |  Q      |         |         |         |  
    4+45       0.2227      0.93  |  Q      |         |         |         |  
    4+50       0.2293      0.96  |  Q      |         |         |         |  
    4+55       0.2364      1.03  |  VQ     |         |         |         |  
    5+ 0       0.2436      1.05  |  VQ     |         |         |         |  
    5+ 5       0.2505      1.00  |  Q      |         |         |         |  
    5+10       0.2565      0.87  |  Q      |         |         |         |  
    5+15       0.2622      0.84  |  Q      |         |         |         |  
    5+20       0.2681      0.85  |  Q      |         |         |         |  
    5+25       0.2743      0.91  |  Q      |         |         |         |  
    5+30       0.2807      0.92  |  Q      |         |         |         |  
    5+35       0.2873      0.95  |  QV     |         |         |         |  
    5+40       0.2943      1.02  |   Q     |         |         |         |  
    5+45       0.3015      1.04  |   Q     |         |         |         |  
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    5+50       0.3088      1.06  |   Q     |         |         |         |  
    5+55       0.3161      1.06  |   Q     |         |         |         |  
    6+ 0       0.3234      1.06  |   Q     |         |         |         |  
    6+ 5       0.3309      1.10  |   Q     |         |         |         |  
    6+10       0.3389      1.16  |   Q     |         |         |         |  
    6+15       0.3471      1.18  |   Q     |         |         |         |  
    6+20       0.3553      1.19  |   QV    |         |         |         |  
    6+25       0.3635      1.19  |   QV    |         |         |         |  
    6+30       0.3717      1.20  |   QV    |         |         |         |  
    6+35       0.3802      1.23  |   QV    |         |         |         |  
    6+40       0.3891      1.30  |    Q    |         |         |         |  
    6+45       0.3982      1.31  |    Q    |         |         |         |  
    6+50       0.4073      1.32  |    Q    |         |         |         |  
    6+55       0.4164      1.33  |    Q    |         |         |         |  
    7+ 0       0.4256      1.33  |    QV   |         |         |         |  
    7+ 5       0.4348      1.33  |    QV   |         |         |         |  
    7+10       0.4440      1.33  |    QV   |         |         |         |  
    7+15       0.4531      1.33  |    QV   |         |         |         |  
    7+20       0.4625      1.36  |    QV   |         |         |         |  
    7+25       0.4724      1.43  |    QV   |         |         |         |  
    7+30       0.4823      1.45  |    QV   |         |         |         |  
    7+35       0.4926      1.49  |    QV   |         |         |         |  
    7+40       0.5033      1.56  |     QV  |         |         |         |  
    7+45       0.5142      1.58  |     QV  |         |         |         |  
    7+50       0.5253      1.62  |     QV  |         |         |         |  
    7+55       0.5369      1.69  |     QV  |         |         |         |  
    8+ 0       0.5487      1.71  |     QV  |         |         |         |  
    8+ 5       0.5610      1.78  |      Q  |         |         |         |  
    8+10       0.5742      1.92  |      QV |         |         |         |  
    8+15       0.5877      1.96  |      QV |         |         |         |  
    8+20       0.6013      1.98  |      QV |         |         |         |  
    8+25       0.6150      1.99  |      QV |         |         |         |  
    8+30       0.6288      1.99  |      QV |         |         |         |  
    8+35       0.6427      2.03  |       QV|         |         |         |  
    8+40       0.6572      2.10  |       QV|         |         |         |  
    8+45       0.6717      2.11  |       QV|         |         |         |  
    8+50       0.6866      2.15  |       QV|         |         |         |  
    8+55       0.7019      2.22  |       QV|         |         |         |  
    9+ 0       0.7173      2.24  |       Q V         |         |         |  
    9+ 5       0.7333      2.32  |        QV         |         |         |  
    9+10       0.7501      2.45  |        QV         |         |         |  
    9+15       0.7673      2.49  |        QV         |         |         |  
    9+20       0.7848      2.54  |         QV        |         |         |  
    9+25       0.8028      2.62  |         QV        |         |         |  
    9+30       0.8210      2.64  |         QV        |         |         |  
    9+35       0.8395      2.68  |         QV        |         |         |  
    9+40       0.8585      2.76  |         |QV       |         |         |  
    9+45       0.8776      2.78  |         |QV       |         |         |  
    9+50       0.8971      2.82  |         |QV       |         |         |  
    9+55       0.9170      2.89  |         |QV       |         |         |  
   10+ 0       0.9370      2.91  |         |Q V      |         |         |  
   10+ 5       0.9557      2.71  |         Q  V      |         |         |  
   10+10       0.9713      2.26  |        Q|  V      |         |         |  
   10+15       0.9860      2.13  |       Q |  V      |         |         |  
   10+20       1.0003      2.07  |       Q |   V     |         |         |  
   10+25       1.0143      2.04  |       Q |   V     |         |         |  
   10+30       1.0282      2.02  |       Q |   V     |         |         |  
   10+35       1.0431      2.16  |       Q |   V     |         |         |  
   10+40       1.0601      2.48  |        Q|   V     |         |         |  
   10+45       1.0778      2.57  |         Q    V    |         |         |  

   10+50       1.0958      2.61  |         Q    V    |         |         |  
   10+55       1.1140      2.64  |         Q    V    |         |         |  
   11+ 0       1.1323      2.65  |         Q     V   |         |         |  
   11+ 5       1.1504      2.63  |         Q     V   |         |         |  
   11+10       1.1681      2.57  |         Q     V   |         |         |  
   11+15       1.1857      2.55  |         Q     V   |         |         |  
   11+20       1.2032      2.54  |         Q      V  |         |         |  
   11+25       1.2207      2.54  |         Q      V  |         |         |  
   11+30       1.2382      2.54  |         Q      V  |         |         |  
   11+35       1.2552      2.48  |        Q|      V  |         |         |  
   11+40       1.2714      2.34  |        Q|      V  |         |         |  
   11+45       1.2873      2.31  |        Q|       V |         |         |  
   11+50       1.3032      2.32  |        Q|       V |         |         |  
   11+55       1.3196      2.37  |        Q|       V |         |         |  
   12+ 0       1.3360      2.39  |        Q|       V |         |         |  
   12+ 5       1.3539      2.60  |         Q        V|         |         |  
   12+10       1.3750      3.06  |         | Q      V|         |         |  
   12+15       1.3970      3.20  |         | Q      V|         |         |  
   12+20       1.4196      3.29  |         |  Q      V         |         |  
   12+25       1.4430      3.39  |         |  Q      V         |         |  
   12+30       1.4666      3.43  |         |  Q      V         |         |  
   12+35       1.4908      3.51  |         |   Q     |V        |         |  
   12+40       1.5159      3.65  |         |   Q     |V        |         |  
   12+45       1.5413      3.69  |         |   Q     |V        |         |  
   12+50       1.5671      3.74  |         |   Q     | V       |         |  
   12+55       1.5934      3.82  |         |    Q    | V       |         |  
   13+ 0       1.6199      3.84  |         |    Q    | V       |         |  
   13+ 5       1.6500      4.38  |         |      Q  |  V      |         |  
   13+10       1.6882      5.54  |         |         | QV      |         |  
   13+15       1.7289      5.91  |         |         |  QV     |         |  
   13+20       1.7710      6.11  |         |         |   QV    |         |  
   13+25       1.8139      6.24  |         |         |   QV    |         |  
   13+30       1.8576      6.34  |         |         |    QV   |         |  
   13+35       1.8965      5.65  |         |         | Q   V   |         |  
   13+40       1.9242      4.03  |         |     Q   |      V  |         |  
   13+45       1.9487      3.55  |         |   Q     |      V  |         |  
   13+50       1.9717      3.33  |         |  Q      |      V  |         |  
   13+55       1.9938      3.21  |         | Q       |       V |         |  
   14+ 0       2.0154      3.14  |         | Q       |       V |         |  
   14+ 5       2.0376      3.21  |         | Q       |       V |         |  
   14+10       2.0613      3.45  |         |  Q      |        V|         |  
   14+15       2.0856      3.52  |         |   Q     |        V|         |  
   14+20       2.1099      3.53  |         |   Q     |        V|         |  
   14+25       2.1338      3.48  |         |  Q      |         V         |  
   14+30       2.1578      3.48  |         |  Q      |         V         |  
   14+35       2.1817      3.47  |         |  Q      |         V         |  
   14+40       2.2056      3.47  |         |  Q      |         |V        |  
   14+45       2.2295      3.47  |         |  Q      |         |V        |  
   14+50       2.2532      3.44  |         |  Q      |         |V        |  
   14+55       2.2764      3.37  |         |  Q      |         | V       |  
   15+ 0       2.2995      3.35  |         |  Q      |         | V       |  
   15+ 5       2.3224      3.31  |         |  Q      |         | V       |  
   15+10       2.3447      3.24  |         | Q       |         |  V      |  
   15+15       2.3669      3.22  |         | Q       |         |  V      |  
   15+20       2.3888      3.18  |         | Q       |         |  V      |  
   15+25       2.4102      3.11  |         | Q       |         |   V     |  
   15+30       2.4315      3.09  |         | Q       |         |   V     |  
   15+35       2.4519      2.96  |         |Q        |         |   V     |  
   15+40       2.4705      2.69  |         Q         |         |   V     |  
   15+45       2.4885      2.61  |         Q         |         |    V    |  
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   15+50       2.5062      2.58  |         Q         |         |    V    |  
   15+55       2.5238      2.56  |         Q         |         |    V    |  
   16+ 0       2.5413      2.55  |         Q         |         |    V    |  
   16+ 5       2.5557      2.09  |       Q |         |         |     V   |  
   16+10       2.5634      1.11  |   Q     |         |         |     V   |  
   16+15       2.5691      0.82  |  Q      |         |         |     V   |  
   16+20       2.5738      0.69  | Q       |         |         |     V   |  
   16+25       2.5781      0.62  | Q       |         |         |     V   |  
   16+30       2.5821      0.58  | Q       |         |         |     V   |  
   16+35       2.5857      0.52  | Q       |         |         |     V   |  
   16+40       2.5887      0.44  |Q        |         |         |     V   |  
   16+45       2.5916      0.42  |Q        |         |         |     V   |  
   16+50       2.5944      0.41  |Q        |         |         |     V   |  
   16+55       2.5972      0.41  |Q        |         |         |     V   |  
   17+ 0       2.6000      0.40  |Q        |         |         |     V   |  
   17+ 5       2.6031      0.46  |Q        |         |         |     V   |  
   17+10       2.6072      0.59  | Q       |         |         |     V   |  
   17+15       2.6115      0.63  | Q       |         |         |     V   |  
   17+20       2.6160      0.65  | Q       |         |         |     V   |  
   17+25       2.6205      0.66  | Q       |         |         |      V  |  
   17+30       2.6250      0.66  | Q       |         |         |      V  |  
   17+35       2.6296      0.66  | Q       |         |         |      V  |  
   17+40       2.6342      0.67  | Q       |         |         |      V  |  
   17+45       2.6388      0.67  | Q       |         |         |      V  |  
   17+50       2.6432      0.64  | Q       |         |         |      V  |  
   17+55       2.6471      0.57  | Q       |         |         |      V  |  
   18+ 0       2.6509      0.55  | Q       |         |         |      V  |  
   18+ 5       2.6547      0.54  | Q       |         |         |      V  |  
   18+10       2.6584      0.54  | Q       |         |         |      V  |  
   18+15       2.6621      0.54  | Q       |         |         |      V  |  
   18+20       2.6658      0.53  | Q       |         |         |      V  |  
   18+25       2.6694      0.53  | Q       |         |         |      V  |  
   18+30       2.6731      0.53  | Q       |         |         |      V  |  
   18+35       2.6766      0.50  | Q       |         |         |      V  |  
   18+40       2.6796      0.44  |Q        |         |         |      V  |  
   18+45       2.6825      0.42  |Q        |         |         |      V  |  
   18+50       2.6851      0.38  |Q        |         |         |      V  |  
   18+55       2.6873      0.31  |Q        |         |         |      V  |  
   19+ 0       2.6892      0.29  |Q        |         |         |       V |  
   19+ 5       2.6914      0.31  |Q        |         |         |       V |  
   19+10       2.6939      0.37  |Q        |         |         |       V |  
   19+15       2.6965      0.38  |Q        |         |         |       V |  
   19+20       2.6994      0.42  |Q        |         |         |       V |  
   19+25       2.7028      0.49  |Q        |         |         |       V |  
   19+30       2.7063      0.51  | Q       |         |         |       V |  
   19+35       2.7097      0.49  |Q        |         |         |       V |  
   19+40       2.7127      0.43  |Q        |         |         |       V |  
   19+45       2.7156      0.42  |Q        |         |         |       V |  
   19+50       2.7182      0.38  |Q        |         |         |       V |  
   19+55       2.7203      0.31  |Q        |         |         |       V |  
   20+ 0       2.7223      0.29  |Q        |         |         |       V |  
   20+ 5       2.7244      0.31  |Q        |         |         |       V |  
   20+10       2.7270      0.37  |Q        |         |         |       V |  
   20+15       2.7296      0.38  |Q        |         |         |       V |  
   20+20       2.7323      0.39  |Q        |         |         |       V |  
   20+25       2.7350      0.39  |Q        |         |         |       V |  
   20+30       2.7377      0.40  |Q        |         |         |       V |  
   20+35       2.7405      0.40  |Q        |         |         |       V |  
   20+40       2.7432      0.40  |Q        |         |         |       V |  
   20+45       2.7460      0.40  |Q        |         |         |       V |  

   20+50       2.7486      0.37  |Q        |         |         |       V |  
   20+55       2.7507      0.31  |Q        |         |         |       V |  
   21+ 0       2.7526      0.29  |Q        |         |         |       V |  
   21+ 5       2.7547      0.31  |Q        |         |         |       V |  
   21+10       2.7573      0.37  |Q        |         |         |       V |  
   21+15       2.7599      0.38  |Q        |         |         |        V|  
   21+20       2.7624      0.36  |Q        |         |         |        V|  
   21+25       2.7645      0.30  |Q        |         |         |        V|  
   21+30       2.7664      0.28  |Q        |         |         |        V|  
   21+35       2.7685      0.31  |Q        |         |         |        V|  
   21+40       2.7710      0.37  |Q        |         |         |        V|  
   21+45       2.7737      0.38  |Q        |         |         |        V|  
   21+50       2.7762      0.36  |Q        |         |         |        V|  
   21+55       2.7782      0.30  |Q        |         |         |        V|  
   22+ 0       2.7802      0.28  |Q        |         |         |        V|  
   22+ 5       2.7823      0.31  |Q        |         |         |        V|  
   22+10       2.7848      0.37  |Q        |         |         |        V|  
   22+15       2.7875      0.38  |Q        |         |         |        V|  
   22+20       2.7899      0.36  |Q        |         |         |        V|  
   22+25       2.7920      0.30  |Q        |         |         |        V|  
   22+30       2.7940      0.28  |Q        |         |         |        V|  
   22+35       2.7959      0.28  |Q        |         |         |        V|  
   22+40       2.7977      0.27  |Q        |         |         |        V|  
   22+45       2.7996      0.27  |Q        |         |         |        V|  
   22+50       2.8014      0.27  |Q        |         |         |        V|  
   22+55       2.8033      0.27  |Q        |         |         |        V|  
   23+ 0       2.8051      0.27  |Q        |         |         |        V|  
   23+ 5       2.8070      0.27  |Q        |         |         |        V|  
   23+10       2.8088      0.27  |Q        |         |         |        V|  
   23+15       2.8106      0.27  |Q        |         |         |        V|  
   23+20       2.8125      0.27  |Q        |         |         |        V|  
   23+25       2.8143      0.27  |Q        |         |         |        V|  
   23+30       2.8161      0.27  |Q        |         |         |        V|  
   23+35       2.8180      0.27  |Q        |         |         |        V|  
   23+40       2.8198      0.27  |Q        |         |         |        V|  
   23+45       2.8216      0.27  |Q        |         |         |        V|  
   23+50       2.8235      0.27  |Q        |         |         |        V|  
   23+55       2.8253      0.27  |Q        |         |         |        V|  
   24+ 0       2.8272      0.27  |Q        |         |         |        V|  
   24+ 5       2.8286      0.21  Q         |         |         |        V|  
   24+10       2.8291      0.08  Q         |         |         |        V|  
   24+15       2.8294      0.04  Q         |         |         |        V|  
   24+20       2.8295      0.02  Q         |         |         |        V|  
   24+25       2.8296      0.01  Q         |         |         |        V|  
   24+30       2.8296      0.01  Q         |         |         |        V|  
   24+35       2.8297      0.00  Q         |         |         |        V|  
----------------------------------------------------------------------- 
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