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SECTION 1 

 

 

DISCUSSION 



 
 

INTRODUCTION 

 

The purpose of this study was to determine the impact, if any, of the 100-year 

storm runoff flow tributary to the project site as delineated on the map contained in this 

study.  The project parcel encompasses approximately 167 acres of property located on 

the north side of Outer Hwy 15 N in the unincorporated area of Yermo, in San 

Bernardino County, California. Development of the existing, approximately 50-acre 

project site is being repurposed as a military surplus equipment auction site. 

 

METHODOLOGY 

 

 The method in determining these peak runoff flows was the rational method as 

specified in the 1986 San Bernardino County Hydrology Manual and the 2010 San 

Bernardino County Hydrology Manual Addendum for Arid Regions. As the off-site 

tributary flows combine and transition to flood plain flow an additional unit hydrograph 

analysis was performed encompassing the combined tributary area. The existing off-site 

tributary areas were examined and delineated from U.S.G.S. Map: Nebo and an 

examination of the project site. 

 

The tributary watershed areas examined extend westerly and northwesterly from 

the western property boundary. The westerly and northwesterly tributary areas 

encompass approximately 765 and 298 acres respectively. There is a blue line stream 

within the upper reaches of the westerly drainage area that flows beneath Ft. Irwin Road 

and then spreads and transitions to unmapped flood plain flow approximately 3,000 feet 

upstream of the western project boundary. The storm runoff flow from both tributary 

areas spreads to flood plain flow before crossing Old Yermo Cutoff, a graded dirt road, 

before entering the project site along the length of the western boundary. The runoff 

flows from the western and northwestern tributary areas were calculated at 765 cubic 

feet per second (cfs) and 445 cfs respectively. The calculated runoff flow from the Unit 

Hydrograph analysis was 1,315 cfs. This runoff flows as flood plain sheet flow crossing 

Old Yermo Cutoff across the length of the western property boundary. 

 



 
 

Point rainfalls for the 100-year storm were obtained from the NOAA Atlas 14 per 

the 2010 Addendum to the County Hydrology Manual. The 100-year 1-hour point rainfall 

for the site, required for the rational method analysis, is 1.31”. Per the aforementioned 

addendum, AMC I was used for the project site and the soil types were determined to 

be Soil Type C in the upper reaches of the tributary, west of Ft. Irwin Road and Soil 

Type A in the lower tributary areas primarily east of Ft. Irwin Road. Rainfall and maps 

are included as exhibits in Section 3 of this report. 

 

The offsite tributary area examined in this study is shown in Table A. 

Table A 
 

Sub-area 
Elevation 

Difference (ft.) 
Length 

(ft) 
Area 
(Ac) 

Avg. Slope 
(ft/ft) 

Node 11 – 18 (Western) 650 15,359 764.8 0.0423 
Node 41 – 46 (Northwestern) 360 7,370 298.5 0.0488 

Unit Hydrograph Analysis 650 15,359 1,063.3 0.0423 
 
 

EXISTING CONDITIONS 

 

The project parcel encompasses approximately 167 acres of property located on 

the north side of Outer Hwy 15 N in the unincorporated area of Yermo, in San 

Bernardino County, California. The property was previously developed as a commercial 

site for water well drilling and supplies and is currently being used as an auction site for 

surplus military equipment. Outer Hwy 15 N is an improved, paved road with dirt 

shoulders. Old Yermo Road is a graded, dirt road. 

 

Tributary off-site flows come from the west as concentrated flows in the foothill 

area west of Ft. Irwin Road and spread out to sheet flows in the flood plain area 

downstream of Ft. Irwin Road. No defined flowlines or heavy scour from past storm 

runoff were observed crossing Old Yermo Road. Some evidence of sheet flow runoff 

was observed along the length of the western boundary. These runoff flows will 

continue to flow easterly, as sheet flows, toward Calico Dry Lake. 

 



 
 

The results of the offsite flow analysis are summarized in Table B. 

Table B 
 

Sub-Area Q100 (cfs) 
Node 11 – 18 (Western) 764.7 

Node 41 – 46 (Northwestern) 445.3 
Unit Hydrograph Analysis 1,315.0 

 

CONCLUSIONS AND RECOMMENDATIONS 

 

During our field investigation of the site, we observed the existing conditions as 

stated previously. Future development of the project is being performed in conjunction 

with engineered improvement plans. Off-site flows from the west and northwest will 

enter the project site along the western property boundary as flood plain sheet flow and 

flow across the project site then northeasterly towards Calico Dry Lake. Smaller storm 

flows from the north turn east before entering the project site and flow to Calico Dry 

Lake. 

 

An existing San Bernardino County Flood Control District channel within Calico 

Dry Lake runs easterly from Ghost Town Road, at an elevation of 1,950’ to beneath 

Interstate 15 and to the Mojave River. This channel serves to drain storm runoff from 

the dry lake bottom. 

 

Storm runoff from the adjacent western tributary area will cross Old Yermo Cutoff 

as shallow, slow-moving sheet flow. The calculated depth of runoff flow is approximately 

0.26’ (3 inches) deep and flowing at approximately 1.8 feet per second. The storm 

runoff will flow across the project site from west to east as minor sheet flows. 

 

There is no additional impervious area proposed in this project. The project site 

was previously permitted by San Bernardino County as a commercial site and occupied 

by a commercial water well drilling company. The site will remain a commercial site with 

no addition of impervious area. There will be no increased on-site runoff due to 

development of the project. Storm runoff from the site will follow historical flow paths to 

the northeast towards existing Calico Dry Lake. 



 

 

 

SECTION 2 

 

 

EXHIBITS 
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SECTION 3 

 

 

HYDROLOGY CALCULATIONS 



 

RATIONAL CALCULATIONS – Q100 



OFF-SITE HYDROLOGY CALCULATIONS 



San Bernardino County Rational Hydrology Program

    (Hydrology Manual Date - August 1986)

 CIVILCADD/CIVILDESIGN  Engineering Software, (c) 1989-2004 Version 7.0
Rational Hydrology Study        Date: 05/19/23

------------------------------------------------------------------------
RB RITCHIE BROS - JOB 3675.001
OFF-SITE TRIBUTARY STORM RUNOFF FLOW
NODE 11 - NODE 18
100-YEAR STORM EVENT - AMC I
------------------------------------------------------------------------
MERRELL JOHNSON COMPANIES
22221 HIGHWAY 18
APPLE VALLEY, CA 92307
(760) 240-8000 FAX (760) 240-1400
------------------------------------------------------------------------
 *********   Hydrology Study Control Information **********
------------------------------------------------------------------------
Rational hydrology study storm event year is   100.0
Computed rainfall intensity:
Storm year =   100.00   1 hour rainfall =     1.310 (In.)
Slope used for rainfall intensity curve b =  0.7000
Soil antecedent moisture condition (AMC) = 1

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       11.000 to Point/Station       12.000
**** INITIAL AREA EVALUATION ****
______________________________________________________________________
UNDEVELOPED (poor cover) subarea           
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 1.000
Decimal fraction soil group D = 0.000
SCS curve number for soil(AMC 2)  = 86.00
Adjusted SCS curve number for AMC 1 = 71.60
Pervious ratio(Ap) = 1.0000     Max loss rate(Fm)=     0.507(In/Hr)
Initial subarea data:
Initial area flow distance =   985.000(Ft.)
Top (of initial area) elevation =  2625.000(Ft.)
Bottom (of initial area) elevation =  2474.000(Ft.)
Difference in elevation =   151.000(Ft.)
Slope =    0.15330  s(%)=      15.33
TC = k(0.525)*[(length^3)/(elevation change)]^0.2
Initial area time of concentration =   12.034 min.
Rainfall intensity =      4.033(In/Hr) for a   100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.787
Subarea runoff =     26.974(CFS)
Total initial stream area =        8.500(Ac.)
Pervious area fraction = 1.000
Initial area Fm value =    0.507(In/Hr)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       12.000 to Point/Station       13.000
**** IRREGULAR CHANNEL FLOW TRAVEL TIME ****
______________________________________________________________________
Depth of flow =   0.784(Ft.), Average velocity =   4.384(Ft/s)

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



Information entered for subchannel number 1 :
Point number      'X' coordinate     'Y' coordinate

1              0.00              1.00
2             10.00              0.00
3             20.00              1.00

Manning's 'N' friction factor =   0.040
-----------------------------------------------------------------
Sub-Channel flow  =     26.974(CFS)
  '     '  flow top width =     15.687(Ft.)
  '     '    velocity=    4.384(Ft/s)
  '     '  area =      6.152(Sq.Ft)
  '     '  Froude number =     1.234 

Upstream point elevation =  2474.000(Ft.)
Downstream point elevation =  2419.000(Ft.)
Flow length =  1126.000(Ft.)
Travel time  =    4.28 min.
Time of concentration =   16.31 min.
Depth of flow =   0.784(Ft.)
Average velocity =   4.384(Ft/s)
Total irregular channel flow =    26.974(CFS)
Irregular channel normal depth above invert elev. =   0.784(Ft.)
Average velocity of channel(s) =   4.384(Ft/s)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       12.000 to Point/Station       13.000
**** SUBAREA FLOW ADDITION ****
______________________________________________________________________
UNDEVELOPED (poor cover) subarea           
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 1.000
Decimal fraction soil group D = 0.000
SCS curve number for soil(AMC 2)  = 86.00
Adjusted SCS curve number for AMC 1 = 71.60
Pervious ratio(Ap) = 1.0000     Max loss rate(Fm)=     0.507(In/Hr)
Time of concentration =    16.31 min.
Rainfall intensity =      3.260(In/Hr) for a   100.0 year storm
Effective runoff coefficient used for area,(total area with modified
rational method)(Q=KCIA) is C = 0.760
Subarea runoff =     28.758(CFS) for   14.000(Ac.)
Total runoff =     55.732(CFS)
Effective area this stream =       22.50(Ac.)
Total Study Area (Main Stream No. 1) =       22.50(Ac.)
Area averaged Fm value =    0.507(In/Hr)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       13.000 to Point/Station       14.000
**** IRREGULAR CHANNEL FLOW TRAVEL TIME ****
______________________________________________________________________
Depth of flow =   0.749(Ft.), Average velocity =   5.411(Ft/s)

******* Irregular Channel Data ***********
-----------------------------------------------------------------
Information entered for subchannel number 1 :
Point number      'X' coordinate     'Y' coordinate

1              0.00              2.00
2             10.00              0.00
3             20.00              0.00
4             30.00              2.00

Manning's 'N' friction factor =   0.040



-----------------------------------------------------------------
Sub-Channel flow  =     55.732(CFS)
  '     '  flow top width =     17.493(Ft.)
  '     '    velocity=    5.411(Ft/s)
  '     '  area =     10.300(Sq.Ft)
  '     '  Froude number =     1.243 

Upstream point elevation =  2419.000(Ft.)
Downstream point elevation =  2320.000(Ft.)
Flow length =  2277.000(Ft.)
Travel time  =    7.01 min.
Time of concentration =   23.33 min.
Depth of flow =   0.749(Ft.)
Average velocity =   5.411(Ft/s)
Total irregular channel flow =    55.732(CFS)
Irregular channel normal depth above invert elev. =   0.749(Ft.)
Average velocity of channel(s) =   5.411(Ft/s)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       13.000 to Point/Station       14.000
**** SUBAREA FLOW ADDITION ****
______________________________________________________________________
UNDEVELOPED (poor cover) subarea           
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 1.000
Decimal fraction soil group D = 0.000
SCS curve number for soil(AMC 2)  = 86.00
Adjusted SCS curve number for AMC 1 = 71.60
Pervious ratio(Ap) = 1.0000     Max loss rate(Fm)=     0.507(In/Hr)
Time of concentration =    23.33 min.
Rainfall intensity =      2.538(In/Hr) for a   100.0 year storm
Effective runoff coefficient used for area,(total area with modified
rational method)(Q=KCIA) is C = 0.720
Subarea runoff =     39.838(CFS) for   29.800(Ac.)
Total runoff =     95.570(CFS)
Effective area this stream =       52.30(Ac.)
Total Study Area (Main Stream No. 1) =       52.30(Ac.)
Area averaged Fm value =    0.507(In/Hr)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       14.000 to Point/Station       15.000
**** IRREGULAR CHANNEL FLOW TRAVEL TIME ****
______________________________________________________________________
Depth of flow =   1.026(Ft.), Average velocity =   6.153(Ft/s)

******* Irregular Channel Data ***********
-----------------------------------------------------------------
Information entered for subchannel number 1 :
Point number      'X' coordinate     'Y' coordinate

1              0.00              2.00
2             10.00              0.00
3             20.00              0.00
4             30.00              2.00

Manning's 'N' friction factor =   0.040
-----------------------------------------------------------------
Sub-Channel flow  =     95.570(CFS)
  '     '  flow top width =     20.264(Ft.)
  '     '    velocity=    6.153(Ft/s)
  '     '  area =     15.532(Sq.Ft)
  '     '  Froude number =     1.239 



Upstream point elevation =  2320.000(Ft.)
Downstream point elevation =  2212.000(Ft.)
Flow length =  2725.000(Ft.)
Travel time  =    7.38 min.
Time of concentration =   30.71 min.
Depth of flow =   1.026(Ft.)
Average velocity =   6.153(Ft/s)
Total irregular channel flow =    95.570(CFS)
Irregular channel normal depth above invert elev. =   1.026(Ft.)
Average velocity of channel(s) =   6.153(Ft/s)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       14.000 to Point/Station       15.000
**** SUBAREA FLOW ADDITION ****
______________________________________________________________________
UNDEVELOPED (poor cover) subarea           
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 1.000
Decimal fraction soil group D = 0.000
SCS curve number for soil(AMC 2)  = 86.00
Adjusted SCS curve number for AMC 1 = 71.60
Pervious ratio(Ap) = 1.0000     Max loss rate(Fm)=     0.507(In/Hr)
Time of concentration =    30.71 min.
Rainfall intensity =      2.094(In/Hr) for a   100.0 year storm
Effective runoff coefficient used for area,(total area with modified
rational method)(Q=KCIA) is C = 0.682
Subarea runoff =     66.454(CFS) for   61.200(Ac.)
Total runoff =    162.024(CFS)
Effective area this stream =      113.50(Ac.)
Total Study Area (Main Stream No. 1) =      113.50(Ac.)
Area averaged Fm value =    0.507(In/Hr)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       15.000 to Point/Station       16.000
**** IRREGULAR CHANNEL FLOW TRAVEL TIME ****
______________________________________________________________________
Depth of flow =   1.238(Ft.), Average velocity =   6.175(Ft/s)

******* Irregular Channel Data ***********
-----------------------------------------------------------------
Information entered for subchannel number 1 :
Point number      'X' coordinate     'Y' coordinate

1              0.00              3.00
2             15.00              0.00
3             30.00              0.00
4             45.00              3.00

Manning's 'N' friction factor =   0.040
-----------------------------------------------------------------
Sub-Channel flow  =    162.024(CFS)
  '     '  flow top width =     27.382(Ft.)
  '     '    velocity=    6.175(Ft/s)
  '     '  area =     26.240(Sq.Ft)
  '     '  Froude number =     1.112 

Upstream point elevation =  2212.000(Ft.)
Downstream point elevation =  2105.000(Ft.)
Flow length =  3616.000(Ft.)
Travel time  =    9.76 min.
Time of concentration =   40.47 min.



Depth of flow =   1.238(Ft.)
Average velocity =   6.175(Ft/s)
Total irregular channel flow =   162.024(CFS)
Irregular channel normal depth above invert elev. =   1.238(Ft.)
Average velocity of channel(s) =   6.175(Ft/s)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       15.000 to Point/Station       16.000
**** SUBAREA FLOW ADDITION ****
______________________________________________________________________
UNDEVELOPED (poor cover) subarea           
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 1.000
Decimal fraction soil group D = 0.000
SCS curve number for soil(AMC 2)  = 86.00
Adjusted SCS curve number for AMC 1 = 71.60
Pervious ratio(Ap) = 1.0000     Max loss rate(Fm)=     0.507(In/Hr)
Time of concentration =    40.47 min.
Rainfall intensity =      1.726(In/Hr) for a   100.0 year storm
Effective runoff coefficient used for area,(total area with modified
rational method)(Q=KCIA) is C = 0.635
Subarea runoff =     98.179(CFS) for  123.800(Ac.)
Total runoff =    260.203(CFS)
Effective area this stream =      237.30(Ac.)
Total Study Area (Main Stream No. 1) =      237.30(Ac.)
Area averaged Fm value =    0.507(In/Hr)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       16.000 to Point/Station       17.000
**** IRREGULAR CHANNEL FLOW TRAVEL TIME ****
______________________________________________________________________
Depth of flow =   1.537(Ft.), Average velocity =   7.464(Ft/s)

******* Irregular Channel Data ***********
-----------------------------------------------------------------
Information entered for subchannel number 1 :
Point number      'X' coordinate     'Y' coordinate

1              0.00              3.00
2             15.00              0.00
3             30.00              0.00
4             45.00              3.00

Manning's 'N' friction factor =   0.040
-----------------------------------------------------------------
Sub-Channel flow  =    260.203(CFS)
  '     '  flow top width =     30.369(Ft.)
  '     '    velocity=    7.464(Ft/s)
  '     '  area =     34.863(Sq.Ft)
  '     '  Froude number =     1.228 

Upstream point elevation =  2105.000(Ft.)
Downstream point elevation =  2020.000(Ft.)
Flow length =  2498.000(Ft.)
Travel time  =    5.58 min.
Time of concentration =   46.05 min.
Depth of flow =   1.537(Ft.)
Average velocity =   7.464(Ft/s)
Total irregular channel flow =   260.203(CFS)
Irregular channel normal depth above invert elev. =   1.537(Ft.)
Average velocity of channel(s) =   7.464(Ft/s)



++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       16.000 to Point/Station       17.000
**** SUBAREA FLOW ADDITION ****
______________________________________________________________________
UNDEVELOPED (poor cover) subarea           
Decimal fraction soil group A = 1.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 0.000
SCS curve number for soil(AMC 2)  = 67.00
Adjusted SCS curve number for AMC 1 = 47.40
Pervious ratio(Ap) = 1.0000     Max loss rate(Fm)=     0.840(In/Hr)
Time of concentration =    46.05 min.
Rainfall intensity =      1.577(In/Hr) for a   100.0 year storm
Effective runoff coefficient used for area,(total area with modified
rational method)(Q=KCIA) is C = 0.567
Subarea runoff =     14.627(CFS) for   70.100(Ac.)
Total runoff =    274.830(CFS)
Effective area this stream =      307.40(Ac.)
Total Study Area (Main Stream No. 1) =      307.40(Ac.)
Area averaged Fm value =    0.583(In/Hr)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       17.000 to Point/Station       17.000
**** CONFLUENCE OF MINOR STREAMS ****
______________________________________________________________________
Along Main Stream number: 1 in normal stream number 1
Stream flow area =    307.400(Ac.)
Runoff from this stream =    274.830(CFS)
Time of concentration =   46.05 min.
Rainfall intensity =     1.577(In/Hr)
Area averaged loss rate (Fm) =    0.5833(In/Hr)
Area averaged Pervious ratio (Ap) = 1.0000

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       21.000 to Point/Station       22.000
**** INITIAL AREA EVALUATION ****
______________________________________________________________________
UNDEVELOPED (poor cover) subarea           
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 1.000
Decimal fraction soil group D = 0.000
SCS curve number for soil(AMC 2)  = 86.00
Adjusted SCS curve number for AMC 1 = 71.60
Pervious ratio(Ap) = 1.0000     Max loss rate(Fm)=     0.507(In/Hr)
Initial subarea data:
Initial area flow distance =  1000.000(Ft.)
Top (of initial area) elevation =  2569.000(Ft.)
Bottom (of initial area) elevation =  2374.000(Ft.)
Difference in elevation =   195.000(Ft.)
Slope =    0.19500  s(%)=      19.50
TC = k(0.525)*[(length^3)/(elevation change)]^0.2
Initial area time of concentration =   11.539 min.
Rainfall intensity =      4.154(In/Hr) for a   100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.790
Subarea runoff =     27.896(CFS)
Total initial stream area =        8.500(Ac.)
Pervious area fraction = 1.000
Initial area Fm value =    0.507(In/Hr)



++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       22.000 to Point/Station       23.000
**** IRREGULAR CHANNEL FLOW TRAVEL TIME ****
______________________________________________________________________
Depth of flow =   0.758(Ft.), Average velocity =   4.860(Ft/s)

******* Irregular Channel Data ***********
-----------------------------------------------------------------
Information entered for subchannel number 1 :
Point number      'X' coordinate     'Y' coordinate

1              0.00              1.00
2             10.00              0.00
3             20.00              1.00

Manning's 'N' friction factor =   0.040
-----------------------------------------------------------------
Sub-Channel flow  =     27.896(CFS)
  '     '  flow top width =     15.152(Ft.)
  '     '    velocity=    4.860(Ft/s)
  '     '  area =      5.740(Sq.Ft)
  '     '  Froude number =     1.392 

Upstream point elevation =  2374.000(Ft.)
Downstream point elevation =  2319.000(Ft.)
Flow length =   875.000(Ft.)
Travel time  =    3.00 min.
Time of concentration =   14.54 min.
Depth of flow =   0.758(Ft.)
Average velocity =   4.860(Ft/s)
Total irregular channel flow =    27.896(CFS)
Irregular channel normal depth above invert elev. =   0.758(Ft.)
Average velocity of channel(s) =   4.860(Ft/s)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       22.000 to Point/Station       23.000
**** SUBAREA FLOW ADDITION ****
______________________________________________________________________
UNDEVELOPED (poor cover) subarea           
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 1.000
Decimal fraction soil group D = 0.000
SCS curve number for soil(AMC 2)  = 86.00
Adjusted SCS curve number for AMC 1 = 71.60
Pervious ratio(Ap) = 1.0000     Max loss rate(Fm)=     0.507(In/Hr)
Time of concentration =    14.54 min.
Rainfall intensity =      3.533(In/Hr) for a   100.0 year storm
Effective runoff coefficient used for area,(total area with modified
rational method)(Q=KCIA) is C = 0.771
Subarea runoff =     55.440(CFS) for   22.100(Ac.)
Total runoff =     83.336(CFS)
Effective area this stream =       30.60(Ac.)
Total Study Area (Main Stream No. 1) =      338.00(Ac.)
Area averaged Fm value =    0.507(In/Hr)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       23.000 to Point/Station       24.000
**** IRREGULAR CHANNEL FLOW TRAVEL TIME ****
______________________________________________________________________
Depth of flow =   0.905(Ft.), Average velocity =   6.340(Ft/s)

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



-----------------------------------------------------------------
Information entered for subchannel number 1 :
Point number      'X' coordinate     'Y' coordinate

1              0.00              2.00
2             10.00              0.00
3             20.00              0.00
4             30.00              2.00

Manning's 'N' friction factor =   0.040
-----------------------------------------------------------------
Sub-Channel flow  =     83.336(CFS)
  '     '  flow top width =     19.050(Ft.)
  '     '    velocity=    6.340(Ft/s)
  '     '  area =     13.145(Sq.Ft)
  '     '  Froude number =     1.345 

Upstream point elevation =  2319.000(Ft.)
Downstream point elevation =  2260.000(Ft.)
Flow length =  1220.000(Ft.)
Travel time  =    3.21 min.
Time of concentration =   17.75 min.
Depth of flow =   0.905(Ft.)
Average velocity =   6.340(Ft/s)
Total irregular channel flow =    83.336(CFS)
Irregular channel normal depth above invert elev. =   0.905(Ft.)
Average velocity of channel(s) =   6.340(Ft/s)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       23.000 to Point/Station       24.000
**** SUBAREA FLOW ADDITION ****
______________________________________________________________________
UNDEVELOPED (poor cover) subarea           
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 1.000
Decimal fraction soil group D = 0.000
SCS curve number for soil(AMC 2)  = 86.00
Adjusted SCS curve number for AMC 1 = 71.60
Pervious ratio(Ap) = 1.0000     Max loss rate(Fm)=     0.507(In/Hr)
Time of concentration =    17.75 min.
Rainfall intensity =      3.073(In/Hr) for a   100.0 year storm
Effective runoff coefficient used for area,(total area with modified
rational method)(Q=KCIA) is C = 0.751
Subarea runoff =     91.241(CFS) for   45.000(Ac.)
Total runoff =    174.578(CFS)
Effective area this stream =       75.60(Ac.)
Total Study Area (Main Stream No. 1) =      383.00(Ac.)
Area averaged Fm value =    0.507(In/Hr)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       24.000 to Point/Station       25.000
**** IRREGULAR CHANNEL FLOW TRAVEL TIME ****
______________________________________________________________________
Depth of flow =   1.355(Ft.), Average velocity =   7.680(Ft/s)

******* Irregular Channel Data ***********
-----------------------------------------------------------------
Information entered for subchannel number 1 :
Point number      'X' coordinate     'Y' coordinate

1              0.00              2.00
2             10.00              0.00
3             20.00              0.00



4             30.00              2.00
Manning's 'N' friction factor =   0.040
-----------------------------------------------------------------
Sub-Channel flow  =    174.578(CFS)
  '     '  flow top width =     23.551(Ft.)
  '     '    velocity=    7.680(Ft/s)
  '     '  area =     22.732(Sq.Ft)
  '     '  Froude number =     1.378 

Upstream point elevation =  2260.000(Ft.)
Downstream point elevation =  2175.000(Ft.)
Flow length =  1869.000(Ft.)
Travel time  =    4.06 min.
Time of concentration =   21.80 min.
Depth of flow =   1.355(Ft.)
Average velocity =   7.680(Ft/s)
Total irregular channel flow =   174.578(CFS)
Irregular channel normal depth above invert elev. =   1.355(Ft.)
Average velocity of channel(s) =   7.680(Ft/s)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       24.000 to Point/Station       25.000
**** SUBAREA FLOW ADDITION ****
______________________________________________________________________
UNDEVELOPED (poor cover) subarea           
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 1.000
Decimal fraction soil group D = 0.000
SCS curve number for soil(AMC 2)  = 86.00
Adjusted SCS curve number for AMC 1 = 71.60
Pervious ratio(Ap) = 1.0000     Max loss rate(Fm)=     0.507(In/Hr)
Time of concentration =    21.80 min.
Rainfall intensity =      2.661(In/Hr) for a   100.0 year storm
Effective runoff coefficient used for area,(total area with modified
rational method)(Q=KCIA) is C = 0.728
Subarea runoff =    137.257(CFS) for   85.300(Ac.)
Total runoff =    311.835(CFS)
Effective area this stream =      160.90(Ac.)
Total Study Area (Main Stream No. 1) =      468.30(Ac.)
Area averaged Fm value =    0.507(In/Hr)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       25.000 to Point/Station       26.000
**** IRREGULAR CHANNEL FLOW TRAVEL TIME ****
______________________________________________________________________
Depth of flow =   1.667(Ft.), Average velocity =   8.015(Ft/s)

******* Irregular Channel Data ***********
-----------------------------------------------------------------
Information entered for subchannel number 1 :
Point number      'X' coordinate     'Y' coordinate

1              0.00              3.00
2             15.00              0.00
3             30.00              0.00
4             45.00              3.00

Manning's 'N' friction factor =   0.040
-----------------------------------------------------------------
Sub-Channel flow  =    311.834(CFS)
  '     '  flow top width =     31.672(Ft.)
  '     '    velocity=    8.015(Ft/s)



  '     '  area =     38.906(Sq.Ft)
  '     '  Froude number =     1.274 

Upstream point elevation =  2175.000(Ft.)
Downstream point elevation =  2103.000(Ft.)
Flow length =  2007.000(Ft.)
Travel time  =    4.17 min.
Time of concentration =   25.98 min.
Depth of flow =   1.667(Ft.)
Average velocity =   8.015(Ft/s)
Total irregular channel flow =   311.835(CFS)
Irregular channel normal depth above invert elev. =   1.667(Ft.)
Average velocity of channel(s) =   8.015(Ft/s)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       25.000 to Point/Station       26.000
**** SUBAREA FLOW ADDITION ****
______________________________________________________________________
UNDEVELOPED (poor cover) subarea           
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 1.000
Decimal fraction soil group D = 0.000
SCS curve number for soil(AMC 2)  = 86.00
Adjusted SCS curve number for AMC 1 = 71.60
Pervious ratio(Ap) = 1.0000     Max loss rate(Fm)=     0.507(In/Hr)
Time of concentration =    25.98 min.
Rainfall intensity =      2.354(In/Hr) for a   100.0 year storm
Effective runoff coefficient used for area,(total area with modified
rational method)(Q=KCIA) is C = 0.706
Subarea runoff =     26.332(CFS) for   42.600(Ac.)
Total runoff =    338.166(CFS)
Effective area this stream =      203.50(Ac.)
Total Study Area (Main Stream No. 1) =      510.90(Ac.)
Area averaged Fm value =    0.507(In/Hr)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       26.000 to Point/Station       17.000
**** IRREGULAR CHANNEL FLOW TRAVEL TIME ****
______________________________________________________________________
Depth of flow =   1.763(Ft.), Average velocity =   8.055(Ft/s)

******* Irregular Channel Data ***********
-----------------------------------------------------------------
Information entered for subchannel number 1 :
Point number      'X' coordinate     'Y' coordinate

1              0.00              3.00
2             15.00              0.00
3             30.00              0.00
4             45.00              3.00

Manning's 'N' friction factor =   0.040
-----------------------------------------------------------------
Sub-Channel flow  =    338.166(CFS)
  '     '  flow top width =     32.629(Ft.)
  '     '    velocity=    8.055(Ft/s)
  '     '  area =     41.983(Sq.Ft)
  '     '  Froude number =     1.251 

Upstream point elevation =  2103.000(Ft.)
Downstream point elevation =  2020.000(Ft.)
Flow length =  2436.000(Ft.)



Travel time  =    5.04 min.
Time of concentration =   31.02 min.
Depth of flow =   1.763(Ft.)
Average velocity =   8.055(Ft/s)
Total irregular channel flow =   338.166(CFS)
Irregular channel normal depth above invert elev. =   1.763(Ft.)
Average velocity of channel(s) =   8.055(Ft/s)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       26.000 to Point/Station       17.000
**** SUBAREA FLOW ADDITION ****
______________________________________________________________________
UNDEVELOPED (poor cover) subarea           
Decimal fraction soil group A = 1.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 0.000
SCS curve number for soil(AMC 2)  = 67.00
Adjusted SCS curve number for AMC 1 = 47.40
Pervious ratio(Ap) = 1.0000     Max loss rate(Fm)=     0.840(In/Hr)
The area added to the existing stream causes a
a lower flow rate of Q =    313.599(CFS)
therefore the upstream flow rate of Q =    338.166(CFS) is being used
Time of concentration =    31.02 min.
Rainfall intensity =      2.079(In/Hr) for a   100.0 year storm
Effective runoff coefficient used for area,(total area with modified
rational method)(Q=KCIA) is C = 0.666
Subarea runoff =      0.000(CFS) for   23.100(Ac.)
Total runoff =    338.166(CFS)
Effective area this stream =      226.60(Ac.)
Total Study Area (Main Stream No. 1) =      534.00(Ac.)
Area averaged Fm value =    0.541(In/Hr)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       17.000 to Point/Station       17.000
**** CONFLUENCE OF MINOR STREAMS ****
______________________________________________________________________
Along Main Stream number: 1 in normal stream number 2
Stream flow area =    226.600(Ac.)
Runoff from this stream =    338.166(CFS)
Time of concentration =   31.02 min.
Rainfall intensity =     2.079(In/Hr)
Area averaged loss rate (Fm) =    0.5413(In/Hr)
Area averaged Pervious ratio (Ap) = 1.0000
Summary of stream data:

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

1    274.83   307.400     46.05    0.583      1.577
2    338.17   226.600     31.02    0.541      2.079
Qmax(1) =

   1.000 *    1.000 *   274.830) +
   0.673 *    1.000 *   338.166) + =     502.511

Qmax(2) =
   1.506 *    0.674 *   274.830) +
   1.000 *    1.000 *   338.166) + =     616.908

Total of 2 streams to confluence:



Flow rates before confluence point:
     274.830     338.166
Maximum flow rates at confluence using above data:
      502.511      616.908
Area of streams before confluence:
      307.400      226.600
Effective area values after confluence:
      534.000      433.657
Results of confluence:
Total flow rate =    616.908(CFS)
Time of concentration =    31.016 min.
Effective stream area after confluence =    433.657(Ac.)
Study area average Pervious fraction(Ap) =  1.000
Study area average soil loss rate(Fm) =    0.565(In/Hr)
Study area total (this main stream) =     534.00(Ac.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       17.000 to Point/Station       18.000
**** IRREGULAR CHANNEL FLOW TRAVEL TIME ****
______________________________________________________________________
Depth of flow =   2.442(Ft.), Average velocity =   7.843(Ft/s)

******* Irregular Channel Data ***********
-----------------------------------------------------------------
Information entered for subchannel number 1 :
Point number      'X' coordinate     'Y' coordinate

1              0.00              4.00
2             20.00              0.00
3             40.00              0.00
4             60.00              4.00

Manning's 'N' friction factor =   0.040
-----------------------------------------------------------------
Sub-Channel flow  =    616.908(CFS)
  '     '  flow top width =     44.420(Ft.)
  '     '    velocity=    7.843(Ft/s)
  '     '  area =     78.658(Sq.Ft)
  '     '  Froude number =     1.039 

Upstream point elevation =  2020.000(Ft.)
Downstream point elevation =  1975.000(Ft.)
Flow length =  2132.000(Ft.)
Travel time  =    4.53 min.
Time of concentration =   35.55 min.
Depth of flow =   2.442(Ft.)
Average velocity =   7.843(Ft/s)
Total irregular channel flow =   616.908(CFS)
Irregular channel normal depth above invert elev. =   2.442(Ft.)
Average velocity of channel(s) =   7.843(Ft/s)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       17.000 to Point/Station       18.000
**** SUBAREA FLOW ADDITION ****
______________________________________________________________________
UNDEVELOPED (poor cover) subarea           
Decimal fraction soil group A = 1.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 0.000
SCS curve number for soil(AMC 2)  = 67.00
Adjusted SCS curve number for AMC 1 = 47.40
Pervious ratio(Ap) = 1.0000     Max loss rate(Fm)=     0.840(In/Hr)



The area added to the existing stream causes a
a lower flow rate of Q =    577.348(CFS)
therefore the upstream flow rate of Q =    616.908(CFS) is being used
Time of concentration =    35.55 min.
Rainfall intensity =      1.890(In/Hr) for a   100.0 year storm
Effective runoff coefficient used for area,(total area with modified
rational method)(Q=KCIA) is C = 0.614
Subarea runoff =      0.000(CFS) for   64.000(Ac.)
Total runoff =    616.908(CFS)
Effective area this stream =      497.66(Ac.)
Total Study Area (Main Stream No. 1) =      598.00(Ac.)
Area averaged Fm value =    0.601(In/Hr)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       18.000 to Point/Station       18.000
**** CONFLUENCE OF MAIN STREAMS ****
______________________________________________________________________
The following data inside Main Stream is listed:
In Main Stream number: 1
Stream flow area =    497.657(Ac.)
Runoff from this stream =    616.908(CFS)
Time of concentration =   35.55 min.
Rainfall intensity =     1.890(In/Hr)
Area averaged loss rate (Fm) =    0.6008(In/Hr)
Area averaged Pervious ratio (Ap) = 1.0000
Program is now starting with Main Stream No. 2

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       31.000 to Point/Station       32.000
**** INITIAL AREA EVALUATION ****
______________________________________________________________________
UNDEVELOPED (poor cover) subarea           
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 1.000
Decimal fraction soil group D = 0.000
SCS curve number for soil(AMC 2)  = 86.00
Adjusted SCS curve number for AMC 1 = 71.60
Pervious ratio(Ap) = 1.0000     Max loss rate(Fm)=     0.507(In/Hr)
Initial subarea data:
Initial area flow distance =   935.000(Ft.)
Top (of initial area) elevation =  2359.000(Ft.)
Bottom (of initial area) elevation =  2179.000(Ft.)
Difference in elevation =   180.000(Ft.)
Slope =    0.19251  s(%)=      19.25
TC = k(0.525)*[(length^3)/(elevation change)]^0.2
Initial area time of concentration =   11.261 min.
Rainfall intensity =      4.225(In/Hr) for a   100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.792
Subarea runoff =     33.461(CFS)
Total initial stream area =       10.000(Ac.)
Pervious area fraction = 1.000
Initial area Fm value =    0.507(In/Hr)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       32.000 to Point/Station       33.000
**** IRREGULAR CHANNEL FLOW TRAVEL TIME ****
______________________________________________________________________
Depth of flow =   0.916(Ft.), Average velocity =   3.987(Ft/s)

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



-----------------------------------------------------------------
Information entered for subchannel number 1 :
Point number      'X' coordinate     'Y' coordinate

1              0.00              1.00
2             10.00              0.00
3             20.00              1.00

Manning's 'N' friction factor =   0.040
-----------------------------------------------------------------
Sub-Channel flow  =     33.461(CFS)
  '     '  flow top width =     18.322(Ft.)
  '     '    velocity=    3.987(Ft/s)
  '     '  area =      8.392(Sq.Ft)
  '     '  Froude number =     1.038 

Upstream point elevation =  2179.000(Ft.)
Downstream point elevation =  2137.000(Ft.)
Flow length =  1279.000(Ft.)
Travel time  =    5.35 min.
Time of concentration =   16.61 min.
Depth of flow =   0.916(Ft.)
Average velocity =   3.987(Ft/s)
Total irregular channel flow =    33.461(CFS)
Irregular channel normal depth above invert elev. =   0.916(Ft.)
Average velocity of channel(s) =   3.987(Ft/s)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       32.000 to Point/Station       33.000
**** SUBAREA FLOW ADDITION ****
______________________________________________________________________
UNDEVELOPED (poor cover) subarea           
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 1.000
Decimal fraction soil group D = 0.000
SCS curve number for soil(AMC 2)  = 86.00
Adjusted SCS curve number for AMC 1 = 71.60
Pervious ratio(Ap) = 1.0000     Max loss rate(Fm)=     0.507(In/Hr)
Time of concentration =    16.61 min.
Rainfall intensity =      3.219(In/Hr) for a   100.0 year storm
Effective runoff coefficient used for area,(total area with modified
rational method)(Q=KCIA) is C = 0.758
Subarea runoff =     45.616(CFS) for   22.400(Ac.)
Total runoff =     79.077(CFS)
Effective area this stream =       32.40(Ac.)
Total Study Area (Main Stream No. 2) =      630.40(Ac.)
Area averaged Fm value =    0.507(In/Hr)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       33.000 to Point/Station       34.000
**** IRREGULAR CHANNEL FLOW TRAVEL TIME ****
______________________________________________________________________
Depth of flow =   1.091(Ft.), Average velocity =   4.688(Ft/s)

******* Irregular Channel Data ***********
-----------------------------------------------------------------
Information entered for subchannel number 1 :
Point number      'X' coordinate     'Y' coordinate

1              0.00              2.00
2             10.00              0.00
3             20.00              0.00
4             30.00              2.00



Manning's 'N' friction factor =   0.040
-----------------------------------------------------------------
Sub-Channel flow  =     79.077(CFS)
  '     '  flow top width =     20.914(Ft.)
  '     '    velocity=    4.688(Ft/s)
  '     '  area =     16.869(Sq.Ft)
  '     '  Froude number =     0.920 

Upstream point elevation =  2137.000(Ft.)
Downstream point elevation =  2061.000(Ft.)
Flow length =  3535.000(Ft.)
Travel time  =   12.57 min.
Time of concentration =   29.18 min.
Depth of flow =   1.091(Ft.)
Average velocity =   4.688(Ft/s)
Total irregular channel flow =    79.077(CFS)
Irregular channel normal depth above invert elev. =   1.091(Ft.)
Average velocity of channel(s) =   4.688(Ft/s)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       33.000 to Point/Station       34.000
**** SUBAREA FLOW ADDITION ****
______________________________________________________________________
UNDEVELOPED (poor cover) subarea           
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 1.000
Decimal fraction soil group D = 0.000
SCS curve number for soil(AMC 2)  = 86.00
Adjusted SCS curve number for AMC 1 = 71.60
Pervious ratio(Ap) = 1.0000     Max loss rate(Fm)=     0.507(In/Hr)
Time of concentration =    29.18 min.
Rainfall intensity =      2.170(In/Hr) for a   100.0 year storm
Effective runoff coefficient used for area,(total area with modified
rational method)(Q=KCIA) is C = 0.690
Subarea runoff =     43.320(CFS) for   49.400(Ac.)
Total runoff =    122.397(CFS)
Effective area this stream =       81.80(Ac.)
Total Study Area (Main Stream No. 2) =      679.80(Ac.)
Area averaged Fm value =    0.507(In/Hr)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       34.000 to Point/Station       18.000
**** IRREGULAR CHANNEL FLOW TRAVEL TIME ****
______________________________________________________________________
Depth of flow =   1.023(Ft.), Average velocity =   4.763(Ft/s)

******* Irregular Channel Data ***********
-----------------------------------------------------------------
Information entered for subchannel number 1 :
Point number      'X' coordinate     'Y' coordinate

1              0.00              4.00
2             20.00              0.00
3             40.00              0.00
4             60.00              4.00

Manning's 'N' friction factor =   0.040
-----------------------------------------------------------------
Sub-Channel flow  =    122.397(CFS)
  '     '  flow top width =     30.231(Ft.)
  '     '    velocity=    4.763(Ft/s)
  '     '  area =     25.697(Sq.Ft)



  '     '  Froude number =     0.910 

Upstream point elevation =  2061.000(Ft.)
Downstream point elevation =  1975.000(Ft.)
Flow length =  4175.000(Ft.)
Travel time  =   14.61 min.
Time of concentration =   43.78 min.
Depth of flow =   1.023(Ft.)
Average velocity =   4.763(Ft/s)
Total irregular channel flow =   122.397(CFS)
Irregular channel normal depth above invert elev. =   1.023(Ft.)
Average velocity of channel(s) =   4.763(Ft/s)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       34.000 to Point/Station       18.000
**** SUBAREA FLOW ADDITION ****
______________________________________________________________________
UNDEVELOPED (poor cover) subarea           
Decimal fraction soil group A = 1.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 0.000
SCS curve number for soil(AMC 2)  = 67.00
Adjusted SCS curve number for AMC 1 = 47.40
Pervious ratio(Ap) = 1.0000     Max loss rate(Fm)=     0.840(In/Hr)
Time of concentration =    43.78 min.
Rainfall intensity =      1.633(In/Hr) for a   100.0 year storm
Effective runoff coefficient used for area,(total area with modified
rational method)(Q=KCIA) is C = 0.527
Subarea runoff =     21.176(CFS) for   85.000(Ac.)
Total runoff =    143.573(CFS)
Effective area this stream =      166.80(Ac.)
Total Study Area (Main Stream No. 2) =      764.80(Ac.)
Area averaged Fm value =    0.677(In/Hr)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       18.000 to Point/Station       18.000
**** CONFLUENCE OF MAIN STREAMS ****
______________________________________________________________________
The following data inside Main Stream is listed:
In Main Stream number: 2
Stream flow area =    166.800(Ac.)
Runoff from this stream =    143.573(CFS)
Time of concentration =   43.78 min.
Rainfall intensity =     1.633(In/Hr)
Area averaged loss rate (Fm) =    0.6769(In/Hr)
Area averaged Pervious ratio (Ap) = 1.0000
Summary of stream data:

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

1    616.91   497.657     35.55    0.601      1.890
2    143.57   166.800     43.78    0.677      1.633
Qmax(1) =

   1.000 *    1.000 *   616.908) +
   1.268 *    0.812 *   143.573) + =     764.736

Qmax(2) =
   0.801 *    1.000 *   616.908) +



   1.000 *    1.000 *   143.573) + =     637.701

Total of 2 main streams to confluence:
Flow rates before confluence point:
     617.908     144.573
Maximum flow rates at confluence using above data:
      764.736      637.701
Area of streams before confluence:
      497.657      166.800
Effective area values after confluence:
      633.076      664.457

Results of confluence:
Total flow rate =    764.736(CFS)
Time of concentration =    35.547 min.
Effective stream area after confluence  =    633.076(Ac.)
Study area average Pervious fraction(Ap) =  1.000
Study area average soil loss rate(Fm) =    0.620(In/Hr)
Study area total =     664.46(Ac.)
End of computations, Total Study Area =          764.80 (Ac.)
The following figures may
be used for a unit hydrograph study of the same area.
Note: These figures do not consider reduced effective area
effects caused by confluences in the rational equation.

Area averaged pervious area fraction(Ap) = 1.000
Area averaged SCS curve number =  80.0

Q100

TC



San Bernardino County Rational Hydrology Program

    (Hydrology Manual Date - August 1986)

 CIVILCADD/CIVILDESIGN  Engineering Software, (c) 1989-2004 Version 7.0
Rational Hydrology Study        Date: 05/17/23

------------------------------------------------------------------------
RB RITCHIE BROS. - JOB 3625.001
OFF-SITE TRIBUTARY STORM RUNOFF FLOWS
NODE 41 - NODE 46
100-YEAR STORM EVENT - AMC I
------------------------------------------------------------------------
MERRELL JOHNSON COMPANIES
22221 HIGHWAY 18
APPLE VALLEY, CA 92307
(760) 240-8000 * FAX (760) 240-1400
------------------------------------------------------------------------
 *********   Hydrology Study Control Information **********
------------------------------------------------------------------------
Rational hydrology study storm event year is   100.0
Computed rainfall intensity:
Storm year =   100.00   1 hour rainfall =     1.310 (In.)
Slope used for rainfall intensity curve b =  0.7000
Soil antecedent moisture condition (AMC) = 1

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       41.000 to Point/Station       42.000
**** INITIAL AREA EVALUATION ****
______________________________________________________________________
UNDEVELOPED (poor cover) subarea           
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 1.000
Decimal fraction soil group D = 0.000
SCS curve number for soil(AMC 2)  = 86.00
Adjusted SCS curve number for AMC 1 = 71.60
Pervious ratio(Ap) = 1.0000     Max loss rate(Fm)=     0.507(In/Hr)
Initial subarea data:
Initial area flow distance =   750.000(Ft.)
Top (of initial area) elevation =  2331.000(Ft.)
Bottom (of initial area) elevation =  2234.000(Ft.)
Difference in elevation =    97.000(Ft.)
Slope =    0.12933  s(%)=      12.93
TC = k(0.525)*[(length^3)/(elevation change)]^0.2
Initial area time of concentration =   11.165 min.
Rainfall intensity =      4.251(In/Hr) for a   100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.793
Subarea runoff =     33.692(CFS)
Total initial stream area =       10.000(Ac.)
Pervious area fraction = 1.000
Initial area Fm value =    0.507(In/Hr)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       42.000 to Point/Station       43.000
**** IRREGULAR CHANNEL FLOW TRAVEL TIME ****
______________________________________________________________________
Depth of flow =   1.085(Ft.), Average velocity =   5.723(Ft/s)

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



Information entered for subchannel number 1 :
Point number      'X' coordinate     'Y' coordinate

1              0.00              2.00
2             10.00              0.00
3             20.00              2.00

Manning's 'N' friction factor =   0.040
-----------------------------------------------------------------
Sub-Channel flow  =     33.692(CFS)
  '     '  flow top width =     10.851(Ft.)
  '     '    velocity=    5.723(Ft/s)
  '     '  area =      5.887(Sq.Ft)
  '     '  Froude number =     1.369 

Upstream point elevation =  2234.000(Ft.)
Downstream point elevation =  2192.000(Ft.)
Flow length =   763.000(Ft.)
Travel time  =    2.22 min.
Time of concentration =   13.39 min.
Depth of flow =   1.085(Ft.)
Average velocity =   5.723(Ft/s)
Total irregular channel flow =    33.692(CFS)
Irregular channel normal depth above invert elev. =   1.085(Ft.)
Average velocity of channel(s) =   5.723(Ft/s)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       42.000 to Point/Station       43.000
**** SUBAREA FLOW ADDITION ****
______________________________________________________________________
UNDEVELOPED (poor cover) subarea           
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 1.000
Decimal fraction soil group D = 0.000
SCS curve number for soil(AMC 2)  = 86.00
Adjusted SCS curve number for AMC 1 = 71.60
Pervious ratio(Ap) = 1.0000     Max loss rate(Fm)=     0.507(In/Hr)
Time of concentration =    13.39 min.
Rainfall intensity =      3.744(In/Hr) for a   100.0 year storm
Effective runoff coefficient used for area,(total area with modified
rational method)(Q=KCIA) is C = 0.778
Subarea runoff =     58.349(CFS) for   21.600(Ac.)
Total runoff =     92.040(CFS)
Effective area this stream =       31.60(Ac.)
Total Study Area (Main Stream No. 1) =       31.60(Ac.)
Area averaged Fm value =    0.507(In/Hr)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       43.000 to Point/Station       44.000
**** IRREGULAR CHANNEL FLOW TRAVEL TIME ****
______________________________________________________________________
Depth of flow =   0.890(Ft.), Average velocity =   7.158(Ft/s)

******* Irregular Channel Data ***********
-----------------------------------------------------------------
Information entered for subchannel number 1 :
Point number      'X' coordinate     'Y' coordinate

1              0.00              2.00
2             10.00              0.00
3             20.00              0.00
4             30.00              2.00

Manning's 'N' friction factor =   0.040



-----------------------------------------------------------------
Sub-Channel flow  =     92.041(CFS)
  '     '  flow top width =     18.899(Ft.)
  '     '    velocity=    7.158(Ft/s)
  '     '  area =     12.858(Sq.Ft)
  '     '  Froude number =     1.529 

Upstream point elevation =  2192.000(Ft.)
Downstream point elevation =  2131.000(Ft.)
Flow length =   971.000(Ft.)
Travel time  =    2.26 min.
Time of concentration =   15.65 min.
Depth of flow =   0.890(Ft.)
Average velocity =   7.158(Ft/s)
Total irregular channel flow =    92.040(CFS)
Irregular channel normal depth above invert elev. =   0.890(Ft.)
Average velocity of channel(s) =   7.158(Ft/s)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       43.000 to Point/Station       44.000
**** SUBAREA FLOW ADDITION ****
______________________________________________________________________
UNDEVELOPED (poor cover) subarea           
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 1.000
Decimal fraction soil group D = 0.000
SCS curve number for soil(AMC 2)  = 86.00
Adjusted SCS curve number for AMC 1 = 71.60
Pervious ratio(Ap) = 1.0000     Max loss rate(Fm)=     0.507(In/Hr)
Time of concentration =    15.65 min.
Rainfall intensity =      3.356(In/Hr) for a   100.0 year storm
Effective runoff coefficient used for area,(total area with modified
rational method)(Q=KCIA) is C = 0.764
Subarea runoff =    106.158(CFS) for   45.700(Ac.)
Total runoff =    198.198(CFS)
Effective area this stream =       77.30(Ac.)
Total Study Area (Main Stream No. 1) =       77.30(Ac.)
Area averaged Fm value =    0.507(In/Hr)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       44.000 to Point/Station       45.000
**** IRREGULAR CHANNEL FLOW TRAVEL TIME ****
______________________________________________________________________
Depth of flow =   1.307(Ft.), Average velocity =   7.044(Ft/s)

******* Irregular Channel Data ***********
-----------------------------------------------------------------
Information entered for subchannel number 1 :
Point number      'X' coordinate     'Y' coordinate

1              0.00              3.00
2             15.00              0.00
3             30.00              0.00
4             45.00              3.00

Manning's 'N' friction factor =   0.040
-----------------------------------------------------------------
Sub-Channel flow  =    198.198(CFS)
  '     '  flow top width =     28.067(Ft.)
  '     '    velocity=    7.044(Ft/s)
  '     '  area =     28.138(Sq.Ft)
  '     '  Froude number =     1.240 



Upstream point elevation =  2131.000(Ft.)
Downstream point elevation =  2047.000(Ft.)
Flow length =  2316.000(Ft.)
Travel time  =    5.48 min.
Time of concentration =   21.13 min.
Depth of flow =   1.307(Ft.)
Average velocity =   7.044(Ft/s)
Total irregular channel flow =   198.198(CFS)
Irregular channel normal depth above invert elev. =   1.307(Ft.)
Average velocity of channel(s) =   7.044(Ft/s)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       44.000 to Point/Station       45.000
**** SUBAREA FLOW ADDITION ****
______________________________________________________________________
UNDEVELOPED (poor cover) subarea           
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 1.000
Decimal fraction soil group D = 0.000
SCS curve number for soil(AMC 2)  = 86.00
Adjusted SCS curve number for AMC 1 = 71.60
Pervious ratio(Ap) = 1.0000     Max loss rate(Fm)=     0.507(In/Hr)
Time of concentration =    21.13 min.
Rainfall intensity =      2.720(In/Hr) for a   100.0 year storm
Effective runoff coefficient used for area,(total area with modified
rational method)(Q=KCIA) is C = 0.732
Subarea runoff =    146.510(CFS) for   95.800(Ac.)
Total runoff =    344.709(CFS)
Effective area this stream =      173.10(Ac.)
Total Study Area (Main Stream No. 1) =      173.10(Ac.)
Area averaged Fm value =    0.507(In/Hr)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       45.000 to Point/Station       46.000
**** IRREGULAR CHANNEL FLOW TRAVEL TIME ****
______________________________________________________________________
Depth of flow =   1.852(Ft.), Average velocity =   7.671(Ft/s)

******* Irregular Channel Data ***********
-----------------------------------------------------------------
Information entered for subchannel number 1 :
Point number      'X' coordinate     'Y' coordinate

1              0.00              3.00
2             15.00              0.00
3             30.00              0.00
4             45.00              3.00

Manning's 'N' friction factor =   0.040
-----------------------------------------------------------------
Sub-Channel flow  =    344.709(CFS)
  '     '  flow top width =     33.523(Ft.)
  '     '    velocity=    7.671(Ft/s)
  '     '  area =     44.939(Sq.Ft)
  '     '  Froude number =     1.168 

Upstream point elevation =  2047.000(Ft.)
Downstream point elevation =  1971.000(Ft.)
Flow length =  2597.000(Ft.)
Travel time  =    5.64 min.
Time of concentration =   26.77 min.



Depth of flow =   1.852(Ft.)
Average velocity =   7.671(Ft/s)
Total irregular channel flow =   344.709(CFS)
Irregular channel normal depth above invert elev. =   1.852(Ft.)
Average velocity of channel(s) =   7.671(Ft/s)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       45.000 to Point/Station       46.000
**** SUBAREA FLOW ADDITION ****
______________________________________________________________________
UNDEVELOPED (poor cover) subarea           
Decimal fraction soil group A = 1.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 0.000
SCS curve number for soil(AMC 2)  = 67.00
Adjusted SCS curve number for AMC 1 = 47.40
Pervious ratio(Ap) = 1.0000     Max loss rate(Fm)=     0.840(In/Hr)
Time of concentration =    26.77 min.
Rainfall intensity =      2.305(In/Hr) for a   100.0 year storm
Effective runoff coefficient used for area,(total area with modified
rational method)(Q=KCIA) is C = 0.647
Subarea runoff =    100.614(CFS) for  125.400(Ac.)
Total runoff =    445.323(CFS)
Effective area this stream =      298.50(Ac.)
Total Study Area (Main Stream No. 1) =      298.50(Ac.)
Area averaged Fm value =    0.647(In/Hr)
End of computations, Total Study Area =          298.50 (Ac.)
The following figures may
be used for a unit hydrograph study of the same area.
Note: These figures do not consider reduced effective area
effects caused by confluences in the rational equation.

Area averaged pervious area fraction(Ap) = 1.000
Area averaged SCS curve number =  78.0

TC
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UNIT HYDROGRAPH CALCULATIONS: 100-YEAR STORM 



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

  Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2004, Version 7.0

   Study date  01/26/24

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

 San Bernardino County Synthetic Unit Hydrology Method
   Manual date - August 1986

 Program License Serial Number 5006

 ---------------------------------------------------------------------
 RB RITCHIE BROS - JOB 3625.001
 OFF-SITE TRIBUTARY RUNOFF
 UNIT HYDROGRAPH ANALYSIS
 100-YEAR STORM EVENT - AMC 1
 --------------------------------------------------------------------

  Storm Event Year = 100

  Antecedent Moisture Condition = 1

  English (in-lb) Input Units Used

  English Rainfall Data (Inches) Input Values Used

  English Units used in output format

 Area averaged rainfall intensity isohyetal data:
  Sub-Area        Duration        Isohyetal
  (Ac.)            (hours)         (In)
 Rainfall data for year 10
    1063.30            1           0.74
 --------------------------------------------------------------------
 Rainfall data for year 2
       0.00            6           0.01
       0.00            6           0.01
    1063.30            6           0.70
 --------------------------------------------------------------------
 Rainfall data for year 2
    1063.30           24           1.00



 --------------------------------------------------------------------
 Rainfall data for year 100
    1063.30            1           1.31
 --------------------------------------------------------------------
 Rainfall data for year 100
    1063.30            6           1.89
 --------------------------------------------------------------------
 Rainfall data for year 100
    1063.30           24           2.71
 --------------------------------------------------------------------
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

 ******** Area-averaged max loss rate, Fm ********

 SCS curve  SCS curve     Area     Area     Fp(Fig C6)    Ap      Fm
 No.(AMCII) NO.(AMC 1)    (Ac.)    Fraction     (In/Hr)  (dec.)   (In/Hr)
  84.0      68.6        696.30      0.655     0.554    1.000    0.554
  70.0      51.0        367.00      0.345     0.797    1.000    0.797

 Area-averaged adjusted loss rate Fm (In/Hr) =  0.638

 ********* Area-Averaged low loss rate fraction, Yb **********

 Area       Area          SCS CN    SCS CN      S     Pervious
  (Ac.)      Fract         (AMC2)    (AMC1)           Yield Fr
    696.30   0.655         84.0      68.6       4.58     0.186

    367.00   0.345         70.0      51.0       9.61     0.022

 Area-averaged catchment yield fraction, Y =  0.130
 Area-averaged low loss fraction, Yb =  0.870
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Watercourse length =   15359.00(Ft.)
 Length from concentration point to centroid =    4630.00(Ft.)
 Elevation difference along watercourse =     650.00(Ft.)
 Mannings friction factor along watercourse =  0.040
 Watershed area =    1063.30(Ac.)
 Catchment Lag time =   0.490 hours
 Unit interval =   5.000 minutes
 Unit interval percentage of lag time = 16.9963
 Hydrograph baseflow =     0.00(CFS)
 Average maximum watershed loss rate(Fm) =  0.638(In/Hr)
 Average low loss rate fraction (Yb) = 0.870 (decimal)
 DESERT S-Graph Selected
 Computed peak 5-minute rainfall =  0.622(In)
 Computed peak 30-minute rainfall =  1.064(In)
 Specified peak 1-hour rainfall =  1.310(In)
 Computed peak 3-hour rainfall =  1.640(In)
 Specified peak 6-hour rainfall =  1.890(In)



 Specified peak 24-hour rainfall =  2.710(In)

 Rainfall depth area reduction factors:
 Using a total area of    1063.30(Ac.) (Ref: fig. E-4)

 5-minute factor = 0.950     Adjusted rainfall =  0.591(In)
 30-minute factor = 0.950    Adjusted rainfall =  1.011(In)
 1-hour factor = 0.950       Adjusted rainfall =  1.245(In)
 3-hour factor = 0.994       Adjusted rainfall =  1.630(In)
 6-hour factor = 0.997       Adjusted rainfall =  1.884(In)
 24-hour factor = 0.999      Adjusted rainfall =  2.706(In)
 ---------------------------------------------------------------------

    U n i t  H y d r o g r a p h 
 +++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Interval          'S' Graph          Unit Hydrograph
 Number            Mean values             ((CFS))
 ---------------------------------------------------------------------
   (K =     12859.28 (CFS))

   1                0.795                 102.285
   2                3.473                 344.369
   3                8.018                 584.342
   4               16.912                1143.731
   5               32.327                1982.262
   6               45.773                1729.096
   7               55.280                1222.521
   8               61.995                 863.450
   9               67.030                 647.560
  10               71.186                 534.411
  11               74.591                 437.886
  12               77.520                 376.643
  13               79.944                 311.667
  14               82.069                 273.277
  15               83.908                 236.423
  16               85.591                 216.411
  17               87.131                 198.060
  18               88.474                 172.750
  19               89.566                 140.395
  20               90.560                 127.765
  21               91.501                 121.008
  22               92.340                 107.980
  23               93.126                 101.076
  24               93.856                  93.816
  25               94.458                  77.432
  26               95.036                  74.311
  27               95.595                  71.913
  28               96.052                  58.809
  29               96.494                  56.826



  30               96.913                  53.865
  31               97.231                  40.869
  32               97.537                  39.341
  33               97.815                  35.759
  34               97.994                  22.988
  35               98.164                  21.856
  36               98.342                  22.922
  37               98.544                  26.028
  38               98.748                  26.227
  39               98.952                  26.227
  40               99.156                  26.227
  41               99.360                  26.227
  42               99.532                  22.057
  43               99.640                  13.876
  44               99.746                  13.660
  45               99.852                  13.660
  46              100.000                   6.830
 ---------------------------------------------------------------------
 --------------------------------------------------------------------
 --------------------------------------------------------------------
 Total soil rain loss =      1.79(In)
 Total effective rainfall =      0.92(In)
 Peak flow rate in flood hydrograph =   1314.55(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      350.0     700.0    1050.0    1400.0
  -----------------------------------------------------------------------
    0+ 5       0.0002      0.03  Q         |         |         |         | 
    0+10       0.0012      0.14  Q         |         |         |         | 
    0+15       0.0035      0.33  Q         |         |         |         | 
    0+20       0.0083      0.70  Q         |         |         |         | 
    0+25       0.0174      1.33  Q         |         |         |         | 
    0+30       0.0304      1.89  Q         |         |         |         | 
    0+35       0.0462      2.28  Q         |         |         |         | 
    0+40       0.0638      2.57  Q         |         |         |         | 
    0+45       0.0830      2.79  Q         |         |         |         | 
    0+50       0.1035      2.97  Q         |         |         |         | 
    0+55       0.1249      3.12  Q         |         |         |         | 
    1+ 0       0.1473      3.25  Q         |         |         |         | 
    1+ 5       0.1705      3.36  Q         |         |         |         | 
    1+10       0.1943      3.46  Q         |         |         |         | 
    1+15       0.2188      3.55  Q         |         |         |         | 
    1+20       0.2438      3.64  Q         |         |         |         | 
    1+25       0.2694      3.71  Q         |         |         |         | 



    1+30       0.2955      3.78  Q         |         |         |         | 
    1+35       0.3220      3.84  Q         |         |         |         | 
    1+40       0.3488      3.90  Q         |         |         |         | 
    1+45       0.3761      3.96  Q         |         |         |         | 
    1+50       0.4037      4.01  Q         |         |         |         | 
    1+55       0.4316      4.06  Q         |         |         |         | 
    2+ 0       0.4598      4.10  Q         |         |         |         | 
    2+ 5       0.4884      4.14  Q         |         |         |         | 
    2+10       0.5172      4.19  Q         |         |         |         | 
    2+15       0.5463      4.23  Q         |         |         |         | 
    2+20       0.5757      4.26  Q         |         |         |         | 
    2+25       0.6053      4.30  Q         |         |         |         | 
    2+30       0.6352      4.34  Q         |         |         |         | 
    2+35       0.6652      4.37  Q         |         |         |         | 
    2+40       0.6955      4.40  Q         |         |         |         | 
    2+45       0.7260      4.43  Q         |         |         |         | 
    2+50       0.7567      4.46  Q         |         |         |         | 
    2+55       0.7876      4.48  Q         |         |         |         | 
    3+ 0       0.8187      4.51  Q         |         |         |         | 
    3+ 5       0.8500      4.54  Q         |         |         |         | 
    3+10       0.8814      4.57  Q         |         |         |         | 
    3+15       0.9131      4.60  Q         |         |         |         | 
    3+20       0.9450      4.63  Q         |         |         |         | 
    3+25       0.9770      4.66  Q         |         |         |         | 
    3+30       1.0093      4.69  Q         |         |         |         | 
    3+35       1.0418      4.71  Q         |         |         |         | 
    3+40       1.0744      4.74  Q         |         |         |         | 
    3+45       1.1072      4.77  Q         |         |         |         | 
    3+50       1.1402      4.79  Q         |         |         |         | 
    3+55       1.1734      4.81  Q         |         |         |         | 
    4+ 0       1.2067      4.84  Q         |         |         |         | 
    4+ 5       1.2402      4.86  Q         |         |         |         | 
    4+10       1.2738      4.88  Q         |         |         |         | 
    4+15       1.3076      4.91  Q         |         |         |         | 
    4+20       1.3416      4.93  Q         |         |         |         | 
    4+25       1.3757      4.96  Q         |         |         |         | 
    4+30       1.4100      4.98  Q         |         |         |         | 
    4+35       1.4445      5.01  Q         |         |         |         | 
    4+40       1.4792      5.03  Q         |         |         |         | 
    4+45       1.5140      5.06  Q         |         |         |         | 
    4+50       1.5490      5.08  Q         |         |         |         | 
    4+55       1.5842      5.11  Q         |         |         |         | 
    5+ 0       1.6196      5.14  Q         |         |         |         | 
    5+ 5       1.6552      5.16  Q         |         |         |         | 
    5+10       1.6909      5.19  Q         |         |         |         | 
    5+15       1.7269      5.22  Q         |         |         |         | 
    5+20       1.7630      5.25  Q         |         |         |         | 
    5+25       1.7994      5.28  Q         |         |         |         | 
    5+30       1.8359      5.31  Q         |         |         |         | 
    5+35       1.8727      5.33  Q         |         |         |         | 



    5+40       1.9096      5.36  Q         |         |         |         | 
    5+45       1.9468      5.39  Q         |         |         |         | 
    5+50       1.9841      5.42  Q         |         |         |         | 
    5+55       2.0217      5.46  Q         |         |         |         | 
    6+ 0       2.0595      5.49  QV        |         |         |         | 
    6+ 5       2.0975      5.52  QV        |         |         |         | 
    6+10       2.1357      5.55  QV        |         |         |         | 
    6+15       2.1742      5.58  QV        |         |         |         | 
    6+20       2.2128      5.62  QV        |         |         |         | 
    6+25       2.2518      5.65  QV        |         |         |         | 
    6+30       2.2909      5.68  QV        |         |         |         | 
    6+35       2.3303      5.72  QV        |         |         |         | 
    6+40       2.3699      5.75  QV        |         |         |         | 
    6+45       2.4098      5.79  QV        |         |         |         | 
    6+50       2.4499      5.82  QV        |         |         |         | 
    6+55       2.4902      5.86  QV        |         |         |         | 
    7+ 0       2.5309      5.90  QV        |         |         |         | 
    7+ 5       2.5717      5.94  QV        |         |         |         | 
    7+10       2.6129      5.97  QV        |         |         |         | 
    7+15       2.6543      6.01  QV        |         |         |         | 
    7+20       2.6960      6.05  QV        |         |         |         | 
    7+25       2.7379      6.09  QV        |         |         |         | 
    7+30       2.7802      6.13  QV        |         |         |         | 
    7+35       2.8227      6.17  QV        |         |         |         | 
    7+40       2.8655      6.22  QV        |         |         |         | 
    7+45       2.9086      6.26  QV        |         |         |         | 
    7+50       2.9520      6.30  QV        |         |         |         | 
    7+55       2.9957      6.35  QV        |         |         |         | 
    8+ 0       3.0397      6.39  QV        |         |         |         | 
    8+ 5       3.0840      6.44  QV        |         |         |         | 
    8+10       3.1286      6.48  QV        |         |         |         | 
    8+15       3.1736      6.53  QV        |         |         |         | 
    8+20       3.2189      6.58  QV        |         |         |         | 
    8+25       3.2645      6.62  QV        |         |         |         | 
    8+30       3.3105      6.67  QV        |         |         |         | 
    8+35       3.3568      6.72  QV        |         |         |         | 
    8+40       3.4035      6.78  QV        |         |         |         | 
    8+45       3.4505      6.83  QV        |         |         |         | 
    8+50       3.4979      6.88  QV        |         |         |         | 
    8+55       3.5456      6.94  QV        |         |         |         | 
    9+ 0       3.5938      6.99  QV        |         |         |         | 
    9+ 5       3.6423      7.05  QV        |         |         |         | 
    9+10       3.6913      7.10  QV        |         |         |         | 
    9+15       3.7406      7.16  QV        |         |         |         | 
    9+20       3.7903      7.22  QV        |         |         |         | 
    9+25       3.8405      7.28  QV        |         |         |         | 
    9+30       3.8911      7.35  QV        |         |         |         | 
    9+35       3.9421      7.41  QV        |         |         |         | 
    9+40       3.9936      7.47  QV        |         |         |         | 
    9+45       4.0455      7.54  QV        |         |         |         | 



    9+50       4.0979      7.61  Q V       |         |         |         | 
    9+55       4.1507      7.68  Q V       |         |         |         | 
   10+ 0       4.2041      7.75  Q V       |         |         |         | 
   10+ 5       4.2579      7.82  Q V       |         |         |         | 
   10+10       4.3123      7.89  Q V       |         |         |         | 
   10+15       4.3671      7.97  Q V       |         |         |         | 
   10+20       4.4225      8.04  Q V       |         |         |         | 
   10+25       4.4785      8.12  Q V       |         |         |         | 
   10+30       4.5350      8.20  Q V       |         |         |         | 
   10+35       4.5920      8.28  Q V       |         |         |         | 
   10+40       4.6496      8.37  Q V       |         |         |         | 
   10+45       4.7079      8.45  Q V       |         |         |         | 
   10+50       4.7667      8.54  Q V       |         |         |         | 
   10+55       4.8262      8.63  Q V       |         |         |         | 
   11+ 0       4.8863      8.73  Q V       |         |         |         | 
   11+ 5       4.9470      8.82  Q V       |         |         |         | 
   11+10       5.0085      8.92  Q V       |         |         |         | 
   11+15       5.0706      9.02  Q V       |         |         |         | 
   11+20       5.1334      9.12  Q V       |         |         |         | 
   11+25       5.1970      9.23  Q V       |         |         |         | 
   11+30       5.2613      9.34  Q V       |         |         |         | 
   11+35       5.3264      9.45  Q V       |         |         |         | 
   11+40       5.3923      9.57  Q V       |         |         |         | 
   11+45       5.4590      9.69  Q V       |         |         |         | 
   11+50       5.5266      9.81  Q V       |         |         |         | 
   11+55       5.5950      9.94  Q V       |         |         |         | 
   12+ 0       5.6643     10.07  Q V       |         |         |         | 
   12+ 5       5.7345     10.18  Q V       |         |         |         | 
   12+10       5.8051     10.26  Q V       |         |         |         | 
   12+15       5.8760     10.30  Q V       |         |         |         | 
   12+20       5.9465     10.24  Q V       |         |         |         | 
   12+25       6.0156     10.03  Q V       |         |         |         | 
   12+30       6.0836      9.87  Q V       |         |         |         | 
   12+35       6.1512      9.81  Q  V      |         |         |         | 
   12+40       6.2187      9.81  Q  V      |         |         |         | 
   12+45       6.2866      9.85  Q  V      |         |         |         | 
   12+50       6.3549      9.92  Q  V      |         |         |         | 
   12+55       6.4239     10.01  Q  V      |         |         |         | 
   13+ 0       6.4936     10.12  Q  V      |         |         |         | 
   13+ 5       6.5642     10.25  Q  V      |         |         |         | 
   13+10       6.6357     10.39  Q  V      |         |         |         | 
   13+15       6.7083     10.54  Q  V      |         |         |         | 
   13+20       6.7821     10.71  Q  V      |         |         |         | 
   13+25       6.8571     10.89  Q  V      |         |         |         | 
   13+30       6.9334     11.08  Q  V      |         |         |         | 
   13+35       7.0112     11.29  Q  V      |         |         |         | 
   13+40       7.0905     11.52  Q  V      |         |         |         | 
   13+45       7.1714     11.75  Q  V      |         |         |         | 
   13+50       7.2541     12.01  Q  V      |         |         |         | 
   13+55       7.3387     12.28  Q  V      |         |         |         | 



   14+ 0       7.4252     12.57  Q  V      |         |         |         | 
   14+ 5       7.5140     12.90  Q  V      |         |         |         | 
   14+10       7.6056     13.30  Q  V      |         |         |         | 
   14+15       7.7006     13.78  Q  V      |         |         |         | 
   14+20       7.7998     14.41  Q  V      |         |         |         | 
   14+25       7.9048     15.25  Q  V      |         |         |         | 
   14+30       8.0156     16.08  Q  V      |         |         |         | 
   14+35       8.1316     16.85  Q   V     |         |         |         | 
   14+40       8.2528     17.58  Q   V     |         |         |         | 
   14+45       8.3790     18.33  Q   V     |         |         |         | 
   14+50       8.5105     19.10  Q   V     |         |         |         | 
   14+55       8.6478     19.92  Q   V     |         |         |         | 
   15+ 0       8.7910     20.80  Q   V     |         |         |         | 
   15+ 5       8.9408     21.75  Q   V     |         |         |         | 
   15+10       9.0977     22.78  Q   V     |         |         |         | 
   15+15       9.2626     23.94  Q   V     |         |         |         | 
   15+20       9.4363     25.22  Q   V     |         |         |         | 
   15+25       9.6205     26.76  Q   V     |         |         |         | 
   15+30       9.8181     28.68  Q   V     |         |         |         | 
   15+35      10.0322     31.09  Q   V     |         |         |         | 
   15+40      10.2683     34.29  Q    V    |         |         |         | 
   15+45      10.5349     38.71  |Q   V    |         |         |         | 
   15+50      10.8369     43.84  |Q   V    |         |         |         | 
   15+55      11.2023     53.06  |Q   V    |         |         |         | 
   16+ 0      11.7197     75.13  | Q  V    |         |         |         | 
   16+ 5      12.8416    162.90  |   Q V   |         |         |         | 
   16+10      15.1578    336.32  |      V Q|         |         |         | 
   16+15      18.8847    541.14  |        V|    Q    |         |         | 
   16+20      25.0696    898.06  |         | V       |    Q    |         | 
   16+25      34.1230   1314.55  |         |     V   |         |      Q  | 
   16+30      41.9755   1140.18  |         |         V         | Q       | 
   16+35      47.6936    830.26  |         |         |  Q      |         | 
   16+40      51.8755    607.22  |         |      Q  |    V    |         | 
   16+45      55.1089    469.49  |         |  Q      |      V  |         | 
   16+50      57.8035    391.25  |         |Q        |       V |         | 
   16+55      60.0543    326.81  |        Q|         |        V|         | 
   17+ 0      62.0014    282.73  |       Q |         |         V         | 
   17+ 5      63.6531    239.82  |     Q   |         |         |V        | 
   17+10      65.1133    212.02  |     Q   |         |         | V       | 
   17+15      66.4015    187.04  |    Q    |         |         | V       | 
   17+20      67.5797    171.08  |   Q     |         |         |  V      | 
   17+25      68.6512    155.59  |   Q     |         |         |  V      | 
   17+30      69.5937    136.85  |  Q      |         |         |   V     | 
   17+35      70.3944    116.25  |  Q      |         |         |   V     | 
   17+40      71.1278    106.49  |  Q      |         |         |    V    | 
   17+45      71.8166    100.02  | Q       |         |         |    V    | 
   17+50      72.4427     90.91  | Q       |         |         |    V    | 
   17+55      73.0267     84.79  | Q       |         |         |    V    | 
   18+ 0      73.5666     78.40  | Q       |         |         |     V   | 
   18+ 5      74.0369     68.29  |Q        |         |         |     V   | 



   18+10      74.4840     64.91  |Q        |         |         |     V   | 
   18+15      74.9094     61.76  |Q        |         |         |     V   | 
   18+20      75.2806     53.90  |Q        |         |         |      V  | 
   18+25      75.6360     51.61  |Q        |         |         |      V  | 
   18+30      75.9705     48.56  |Q        |         |         |      V  | 
   18+35      76.2524     40.93  |Q        |         |         |      V  | 
   18+40      76.5195     38.78  |Q        |         |         |      V  | 
   18+45      76.7634     35.41  |Q        |         |         |      V  | 
   18+50      76.9571     28.13  Q         |         |         |      V  | 
   18+55      77.1440     27.14  Q         |         |         |      V  | 
   19+ 0      77.3338     27.56  Q         |         |         |       V | 
   19+ 5      77.5328     28.89  Q         |         |         |       V | 
   19+10      77.7305     28.71  Q         |         |         |       V | 
   19+15      77.9259     28.37  Q         |         |         |       V | 
   19+20      78.1179     27.88  Q         |         |         |       V | 
   19+25      78.3036     26.95  Q         |         |         |       V | 
   19+30      78.4673     23.77  Q         |         |         |       V | 
   19+35      78.5982     19.01  Q         |         |         |       V | 
   19+40      78.7237     18.21  Q         |         |         |       V | 
   19+45      78.8418     17.15  Q         |         |         |       V | 
   19+50      78.9294     12.73  Q         |         |         |       V | 
   19+55      78.9897      8.75  Q         |         |         |       V | 
   20+ 0      79.0477      8.42  Q         |         |         |       V | 
   20+ 5      79.1042      8.20  Q         |         |         |       V | 
   20+10      79.1593      8.01  Q         |         |         |       V | 
   20+15      79.2134      7.84  Q         |         |         |       V | 
   20+20      79.2663      7.68  Q         |         |         |        V| 
   20+25      79.3182      7.54  Q         |         |         |        V| 
   20+30      79.3691      7.40  Q         |         |         |        V| 
   20+35      79.4191      7.26  Q         |         |         |        V| 
   20+40      79.4683      7.14  Q         |         |         |        V| 
   20+45      79.5166      7.02  Q         |         |         |        V| 
   20+50      79.5642      6.90  Q         |         |         |        V| 
   20+55      79.6110      6.80  Q         |         |         |        V| 
   21+ 0      79.6571      6.69  Q         |         |         |        V| 
   21+ 5      79.7025      6.59  Q         |         |         |        V| 
   21+10      79.7472      6.50  Q         |         |         |        V| 
   21+15      79.7913      6.41  Q         |         |         |        V| 
   21+20      79.8349      6.32  Q         |         |         |        V| 
   21+25      79.8778      6.23  Q         |         |         |        V| 
   21+30      79.9201      6.15  Q         |         |         |        V| 
   21+35      79.9620      6.07  Q         |         |         |        V| 
   21+40      80.0032      5.99  Q         |         |         |        V| 
   21+45      80.0439      5.92  Q         |         |         |        V| 
   21+50      80.0842      5.84  Q         |         |         |        V| 
   21+55      80.1239      5.77  Q         |         |         |        V| 
   22+ 0      80.1631      5.70  Q         |         |         |        V| 
   22+ 5      80.2019      5.63  Q         |         |         |        V| 
   22+10      80.2402      5.56  Q         |         |         |        V| 
   22+15      80.2780      5.49  Q         |         |         |        V| 



   22+20      80.3154      5.43  Q         |         |         |        V| 
   22+25      80.3524      5.37  Q         |         |         |        V| 
   22+30      80.3889      5.31  Q         |         |         |        V| 
   22+35      80.4251      5.25  Q         |         |         |        V| 
   22+40      80.4609      5.19  Q         |         |         |        V| 
   22+45      80.4963      5.14  Q         |         |         |        V| 
   22+50      80.5313      5.08  Q         |         |         |        V| 
   22+55      80.5659      5.03  Q         |         |         |        V| 
   23+ 0      80.6002      4.98  Q         |         |         |        V| 
   23+ 5      80.6342      4.93  Q         |         |         |        V| 
   23+10      80.6678      4.88  Q         |         |         |        V| 
   23+15      80.7011      4.83  Q         |         |         |        V| 
   23+20      80.7341      4.79  Q         |         |         |        V| 
   23+25      80.7667      4.74  Q         |         |         |        V| 
   23+30      80.7991      4.70  Q         |         |         |        V| 
   23+35      80.8311      4.65  Q         |         |         |        V| 
   23+40      80.8629      4.61  Q         |         |         |        V| 
   23+45      80.8943      4.57  Q         |         |         |        V| 
   23+50      80.9255      4.53  Q         |         |         |        V| 
   23+55      80.9564      4.49  Q         |         |         |        V| 
   24+ 0      80.9871      4.45  Q         |         |         |        V| 
   24+ 5      81.0172      4.38  Q         |         |         |        V| 
   24+10      81.0464      4.23  Q         |         |         |        V| 
   24+15      81.0740      4.01  Q         |         |         |        V| 
   24+20      81.0989      3.61  Q         |         |         |        V| 
   24+25      81.1192      2.95  Q         |         |         |        V| 
   24+30      81.1355      2.38  Q         |         |         |        V| 
   24+35      81.1491      1.97  Q         |         |         |        V| 
   24+40      81.1606      1.68  Q         |         |         |        V| 
   24+45      81.1706      1.45  Q         |         |         |        V| 
   24+50      81.1794      1.27  Q         |         |         |        V| 
   24+55      81.1871      1.12  Q         |         |         |        V| 
   25+ 0      81.1940      0.99  Q         |         |         |        V| 
   25+ 5      81.2001      0.88  Q         |         |         |        V| 
   25+10      81.2055      0.79  Q         |         |         |        V| 
   25+15      81.2104      0.71  Q         |         |         |        V| 
   25+20      81.2148      0.63  Q         |         |         |        V| 
   25+25      81.2187      0.57  Q         |         |         |        V| 
   25+30      81.2221      0.51  Q         |         |         |        V| 
   25+35      81.2253      0.46  Q         |         |         |        V| 
   25+40      81.2281      0.41  Q         |         |         |        V| 
   25+45      81.2307      0.37  Q         |         |         |        V| 
   25+50      81.2329      0.33  Q         |         |         |        V| 
   25+55      81.2350      0.30  Q         |         |         |        V| 
   26+ 0      81.2368      0.26  Q         |         |         |        V| 
   26+ 5      81.2385      0.24  Q         |         |         |        V| 
   26+10      81.2399      0.21  Q         |         |         |        V| 
   26+15      81.2412      0.19  Q         |         |         |        V| 
   26+20      81.2424      0.17  Q         |         |         |        V| 
   26+25      81.2434      0.15  Q         |         |         |        V| 



   26+30      81.2443      0.13  Q         |         |         |        V| 
   26+35      81.2451      0.12  Q         |         |         |        V| 
   26+40      81.2458      0.10  Q         |         |         |        V| 
   26+45      81.2464      0.09  Q         |         |         |        V| 
   26+50      81.2470      0.08  Q         |         |         |        V| 
   26+55      81.2475      0.07  Q         |         |         |        V| 
   27+ 0      81.2479      0.07  Q         |         |         |        V| 
   27+ 5      81.2483      0.06  Q         |         |         |        V| 
   27+10      81.2487      0.05  Q         |         |         |        V| 
   27+15      81.2489      0.04  Q         |         |         |        V| 
   27+20      81.2492      0.03  Q         |         |         |        V| 
   27+25      81.2493      0.02  Q         |         |         |        V| 
   27+30      81.2494      0.02  Q         |         |         |        V| 
   27+35      81.2495      0.01  Q         |         |         |        V| 
   27+40      81.2495      0.01  Q         |         |         |        V| 
   27+45      81.2496      0.00  Q         |         |         |         V 
-----------------------------------------------------------------------



Channel
d 0.26
m (left side) 10
m (right side) 10
b 2744
A 722.36369
Rn 0.2627459

n 0.035 Natural Earth
S 0.011
V 1.83
Q 1319.55
desired Q 1,315.0
delta 4.55

d = 0.26 d Flow depth
v = 1.83 F/S v Velocity (feet per second)

m = 10 (left) m Side slope (run) as in rise over run w/ rise =1
m = 10 (right) m      if side is vertical enter a zero for m
b = 2744 b base width
A = 722.4 A Cross sectional area
n = 0.035 n manning coef.
s = 0.011 S Channel Slope

RB RITCHIE BROS
OFF-SITE FLOOD PLAIN FLOW @ S=0.011

FLOOD PLAIN FLOW 
OFF-SITE FLOOD PLAIN Q100 = 1,315 CFS
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