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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 site encompasses approximately 93 acres of property located on the 

east side of Dachshund Avenue, between Quarry Road on the north and Cordova Road 

on the south in the northeastern area of the Town of Apple Valley, San Bernardino 

County, California. Development of the site will be a proposed distribution warehouse 

facility. 

 

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. The existing offsite 

flow was examined and delineated from U.S.G.S. Map: Apple Valley North, review of the 

Apple Valley Master Plan of Drainage (MPD) and an examination of the project site. 

 

The tributary watershed areas examined extend westerly from the eastern property 

boundary. The north tributary area encompasses approximately 45.4 acres and the south 

tributary area encompasses approximately 129.8 acres respectively. A third tributary 

area, encompassing approximately 199.1 acres passes the southeast corner of the 

project site and continues flowing westerly, along the alignment of Cordova Road. The 

project site was examined and falls outside of the limits of the Apple Valley MPD. Per the 

Apple Valley MPD, there are no master planned facilities within the project area. 

 

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 is 1.08”. Per the aforementioned addendum, AMC II was used for the project 

site and the soil types were determined to be a mix of Type C and Type D soils per the 

Natural Resources Conservation Service’s “Web Soil Survey”. Soil Type C was used for 

a conservative analysis. Rainfall and Soils 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 – 14 (North - Eastern) 50 2,880 45.4 0.0174 
Node 21 – 25 (South - Eastern) 98 5,280 129.8 0.0186 

Node 31 – 36  120 8,141 199.1 0.0147 
 
 

EXISTING CONDITIONS 

The site encompasses approximately 93 acres of property located on the east side 

of Dachshund Avenue, between Quarry Road on the north and Cordova Road on the 

south in the northeastern area of the Town of Apple Valley, San Bernardino County, 

California. The property is currently vacant, undeveloped land. Dachshund Road and 

Cordova Road are unimproved dirt roads. Quarry Road is a private, paved road with dirt 

shoulders. The project site does not have access to Quarry Road. 

 

Tributary off-site flows come from the east as sheet flows entering along the 

eastern property boundary. There is no runoff flow from areas north of Quarry Road due 

to existing improvements of the private roadway and an adjacent private railroad which 

parallels the roadway. The project site is outside the boundaries of the Apple Valley MPD. 

 

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

Table B 
 

Sub-Area Q100 (cfs) 
Node 11 – 15 (North - Eastern) 61.5 
Node 21 – 26 (South - Eastern) 147.5 

Node 31 – 36 173.9 
 

 

 

 



 
 

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 east will be intercepted along 

the easterly property boundary within a drainage ditch and storm drain system, conveyed 

to spreading basins, and outlet as sheet flows onto the new street improvements along 

Dachshund Avenue and Cordova Road. 

 

On-site runoff flows will be intercepted within two drainage grate and storm drain 

systems within the on-site parking areas. These flows will be conveyed through the 

project site and into two separate vortex pre-treatment systems which will outlet into a 

retention basin located along the southern boundary of the project. Treated on-site runoff 

will be allowed to infiltrate within the retention basin. Off-site runoff and on-site runoff 

flows will not comingle. The increased on-site runoff flow due to development of the site 

will flow to the retention basin along the southern frontage of the project and allowed to 

infiltrate. 
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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: 09/26/23

------------------------------------------------------------------------
REDWOOD WEST - JOB 3813.006
OFF-SITE TRIBUTARY AREA - STREAM 1
NODE 11 - NODE 14
100-YEAR STORM EVENT - AMC II
------------------------------------------------------------------------
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 =     1.080 (In.)
Slope used for rainfall intensity curve b =  0.7000
Soil antecedent moisture condition (AMC) = 2

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
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
Pervious ratio(Ap) = 1.0000     Max loss rate(Fm)=     0.265(In/Hr)
Initial subarea data:
Initial area flow distance =  1000.000(Ft.)
Top (of initial area) elevation =  3143.000(Ft.)
Bottom (of initial area) elevation =  3126.000(Ft.)
Difference in elevation =    17.000(Ft.)
Slope =    0.01700  s(%)=       1.70
TC = k(0.525)*[(length^3)/(elevation change)]^0.2
Initial area time of concentration =   18.796 min.
Rainfall intensity =      2.434(In/Hr) for a   100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.802
Subarea runoff =     11.516(CFS)
Total initial stream area =        5.900(Ac.)
Pervious area fraction = 1.000
Initial area Fm value =    0.265(In/Hr)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       12.000 to Point/Station       13.000
**** IRREGULAR CHANNEL FLOW TRAVEL TIME ****
______________________________________________________________________
Depth of flow =   0.665(Ft.), Average velocity =   2.600(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 =   0.035
-----------------------------------------------------------------
Sub-Channel flow  =     11.516(CFS)
  '     '  flow top width =     13.310(Ft.)
  '     '    velocity=    2.600(Ft/s)
  '     '  area =      4.429(Sq.Ft)
  '     '  Froude number =     0.794 

Upstream point elevation =  3126.000(Ft.)
Downstream point elevation =  3111.000(Ft.)
Flow length =   916.000(Ft.)
Travel time  =    5.87 min.
Time of concentration =   24.67 min.
Depth of flow =   0.665(Ft.)
Average velocity =   2.600(Ft/s)
Total irregular channel flow =    11.516(CFS)
Irregular channel normal depth above invert elev. =   0.665(Ft.)
Average velocity of channel(s) =   2.600(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
Pervious ratio(Ap) = 1.0000     Max loss rate(Fm)=     0.265(In/Hr)
Time of concentration =    24.67 min.
Rainfall intensity =      2.012(In/Hr) for a   100.0 year storm
Effective runoff coefficient used for area,(total area with modified
rational method)(Q=KCIA) is C = 0.781
Subarea runoff =     17.414(CFS) for   12.500(Ac.)
Total runoff =     28.930(CFS)
Effective area this stream =       18.40(Ac.)
Total Study Area (Main Stream No. 1) =       18.40(Ac.)
Area averaged Fm value =    0.265(In/Hr)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       13.000 to Point/Station       14.000
**** IRREGULAR CHANNEL FLOW TRAVEL TIME ****
______________________________________________________________________
Depth of flow =   0.569(Ft.), Average velocity =   3.237(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              0.00
4             30.00              1.00

Manning's 'N' friction factor =   0.035
-----------------------------------------------------------------



Sub-Channel flow  =     28.930(CFS)
  '     '  flow top width =     21.389(Ft.)
  '     '    velocity=    3.237(Ft/s)
  '     '  area =      8.938(Sq.Ft)
  '     '  Froude number =     0.882 

Upstream point elevation =  3111.000(Ft.)
Downstream point elevation =  3093.000(Ft.)
Flow length =   964.000(Ft.)
Travel time  =    4.96 min.
Time of concentration =   29.63 min.
Depth of flow =   0.569(Ft.)
Average velocity =   3.237(Ft/s)
Total irregular channel flow =    28.930(CFS)
Irregular channel normal depth above invert elev. =   0.569(Ft.)
Average velocity of channel(s) =   3.237(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
Pervious ratio(Ap) = 1.0000     Max loss rate(Fm)=     0.265(In/Hr)
Time of concentration =    29.63 min.
Rainfall intensity =      1.770(In/Hr) for a   100.0 year storm
Effective runoff coefficient used for area,(total area with modified
rational method)(Q=KCIA) is C = 0.765
Subarea runoff =     32.549(CFS) for   27.000(Ac.)
Total runoff =     61.479(CFS)
Effective area this stream =       45.40(Ac.)
Total Study Area (Main Stream No. 1) =       45.40(Ac.)
Area averaged Fm value =    0.265(In/Hr)
End of computations, Total Study Area =           45.40 (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 =  86.0

TC

Q100



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: 09/27/23

------------------------------------------------------------------------
REDWOOD WEST - JOB 3813.006
OFF-SITE TRIBUTARY AREA - STREAM 2
NODE 21 - NODE 25
100-YEAR STORM EVENT - AMC II
------------------------------------------------------------------------
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 =     1.080 (In.)
Slope used for rainfall intensity curve b =  0.7000
Soil antecedent moisture condition (AMC) = 2

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
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
Pervious ratio(Ap) = 1.0000     Max loss rate(Fm)=     0.265(In/Hr)
Initial subarea data:
Initial area flow distance =   997.000(Ft.)
Top (of initial area) elevation =  3184.000(Ft.)
Bottom (of initial area) elevation =  3164.000(Ft.)
Difference in elevation =    20.000(Ft.)
Slope =    0.02006  s(%)=       2.01
TC = k(0.525)*[(length^3)/(elevation change)]^0.2
Initial area time of concentration =   18.162 min.
Rainfall intensity =      2.493(In/Hr) for a   100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.804
Subarea runoff =     16.642(CFS)
Total initial stream area =        8.300(Ac.)
Pervious area fraction = 1.000
Initial area Fm value =    0.265(In/Hr)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       22.000 to Point/Station       23.000
**** IRREGULAR CHANNEL FLOW TRAVEL TIME ****
______________________________________________________________________
Depth of flow =   0.735(Ft.), Average velocity =   3.078(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 =   0.035
-----------------------------------------------------------------
Sub-Channel flow  =     16.642(CFS)
  '     '  flow top width =     14.706(Ft.)
  '     '    velocity=    3.078(Ft/s)
  '     '  area =      5.407(Sq.Ft)
  '     '  Froude number =     0.895 

Upstream point elevation =  3164.000(Ft.)
Downstream point elevation =  3146.000(Ft.)
Flow length =   896.000(Ft.)
Travel time  =    4.85 min.
Time of concentration =   23.01 min.
Depth of flow =   0.735(Ft.)
Average velocity =   3.078(Ft/s)
Total irregular channel flow =    16.642(CFS)
Irregular channel normal depth above invert elev. =   0.735(Ft.)
Average velocity of channel(s) =   3.078(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
Pervious ratio(Ap) = 1.0000     Max loss rate(Fm)=     0.265(In/Hr)
Time of concentration =    23.01 min.
Rainfall intensity =      2.112(In/Hr) for a   100.0 year storm
Effective runoff coefficient used for area,(total area with modified
rational method)(Q=KCIA) is C = 0.787
Subarea runoff =     30.903(CFS) for   20.300(Ac.)
Total runoff =     47.545(CFS)
Effective area this stream =       28.60(Ac.)
Total Study Area (Main Stream No. 1) =       28.60(Ac.)
Area averaged Fm value =    0.265(In/Hr)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       23.000 to Point/Station       24.000
**** IRREGULAR CHANNEL FLOW TRAVEL TIME ****
______________________________________________________________________
Depth of flow =   0.718(Ft.), Average velocity =   3.855(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              0.00
4             30.00              1.00

Manning's 'N' friction factor =   0.035
-----------------------------------------------------------------



Sub-Channel flow  =     47.545(CFS)
  '     '  flow top width =     24.359(Ft.)
  '     '    velocity=    3.855(Ft/s)
  '     '  area =     12.334(Sq.Ft)
  '     '  Froude number =     0.955 

Upstream point elevation =  3146.000(Ft.)
Downstream point elevation =  3120.000(Ft.)
Flow length =  1268.000(Ft.)
Travel time  =    5.48 min.
Time of concentration =   28.50 min.
Depth of flow =   0.718(Ft.)
Average velocity =   3.855(Ft/s)
Total irregular channel flow =    47.545(CFS)
Irregular channel normal depth above invert elev. =   0.718(Ft.)
Average velocity of channel(s) =   3.855(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
Pervious ratio(Ap) = 1.0000     Max loss rate(Fm)=     0.265(In/Hr)
Time of concentration =    28.50 min.
Rainfall intensity =      1.819(In/Hr) for a   100.0 year storm
Effective runoff coefficient used for area,(total area with modified
rational method)(Q=KCIA) is C = 0.769
Subarea runoff =     49.078(CFS) for   40.500(Ac.)
Total runoff =     96.623(CFS)
Effective area this stream =       69.10(Ac.)
Total Study Area (Main Stream No. 1) =       69.10(Ac.)
Area averaged Fm value =    0.265(In/Hr)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       24.000 to Point/Station       25.000
**** IRREGULAR CHANNEL FLOW TRAVEL TIME ****
______________________________________________________________________
Depth of flow =   0.984(Ft.), Average velocity =   4.387(Ft/s)

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

1              0.00              2.00
2             15.00              0.00
3             30.00              0.00
4             45.00              2.00

Manning's 'N' friction factor =   0.035
-----------------------------------------------------------------
Sub-Channel flow  =     96.623(CFS)
  '     '  flow top width =     29.761(Ft.)
  '     '    velocity=    4.387(Ft/s)
  '     '  area =     22.024(Sq.Ft)
  '     '  Froude number =     0.899 

Upstream point elevation =  3120.000(Ft.)



Downstream point elevation =  3086.000(Ft.)
Flow length =  2119.000(Ft.)
Travel time  =    8.05 min.
Time of concentration =   36.55 min.
Depth of flow =   0.984(Ft.)
Average velocity =   4.387(Ft/s)
Total irregular channel flow =    96.623(CFS)
Irregular channel normal depth above invert elev. =   0.984(Ft.)
Average velocity of channel(s) =   4.387(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
Pervious ratio(Ap) = 1.0000     Max loss rate(Fm)=     0.265(In/Hr)
Time of concentration =    36.55 min.
Rainfall intensity =      1.528(In/Hr) for a   100.0 year storm
Effective runoff coefficient used for area,(total area with modified
rational method)(Q=KCIA) is C = 0.744
Subarea runoff =     50.916(CFS) for   60.700(Ac.)
Total runoff =    147.539(CFS)
Effective area this stream =      129.80(Ac.)
Total Study Area (Main Stream No. 1) =      129.80(Ac.)
Area averaged Fm value =    0.265(In/Hr)
End of computations, Total Study Area =          129.80 (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 =  86.0

TC

Q100



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: 09/26/23

------------------------------------------------------------------------
REDWOOD WEST - JOB 3813.006
OFF-SITE TRIBUTARY AREA - STREAM 3
NODE 31 - NODE 36
100-YEAR STORM EVENT - AMC II
------------------------------------------------------------------------
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 =     1.080 (In.)
Slope used for rainfall intensity curve b =  0.7000
Soil antecedent moisture condition (AMC) = 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
Pervious ratio(Ap) = 1.0000     Max loss rate(Fm)=     0.265(In/Hr)
Initial subarea data:
Initial area flow distance =   835.000(Ft.)
Top (of initial area) elevation =  3200.000(Ft.)
Bottom (of initial area) elevation =  3188.000(Ft.)
Difference in elevation =    12.000(Ft.)
Slope =    0.01437  s(%)=       1.44
TC = k(0.525)*[(length^3)/(elevation change)]^0.2
Initial area time of concentration =   18.086 min.
Rainfall intensity =      2.500(In/Hr) for a   100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.805
Subarea runoff =     19.916(CFS)
Total initial stream area =        9.900(Ac.)
Pervious area fraction = 1.000
Initial area Fm value =    0.265(In/Hr)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       32.000 to Point/Station       33.000
**** IRREGULAR CHANNEL FLOW TRAVEL TIME ****
______________________________________________________________________
Depth of flow =   0.838(Ft.), Average velocity =   2.838(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 =   0.035
-----------------------------------------------------------------
Sub-Channel flow  =     19.916(CFS)
  '     '  flow top width =     16.755(Ft.)
  '     '    velocity=    2.838(Ft/s)
  '     '  area =      7.018(Sq.Ft)
  '     '  Froude number =     0.773 

Upstream point elevation =  3188.000(Ft.)
Downstream point elevation =  3175.000(Ft.)
Flow length =   906.000(Ft.)
Travel time  =    5.32 min.
Time of concentration =   23.41 min.
Depth of flow =   0.838(Ft.)
Average velocity =   2.838(Ft/s)
Total irregular channel flow =    19.916(CFS)
Irregular channel normal depth above invert elev. =   0.838(Ft.)
Average velocity of channel(s) =   2.838(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
Pervious ratio(Ap) = 1.0000     Max loss rate(Fm)=     0.265(In/Hr)
Time of concentration =    23.41 min.
Rainfall intensity =      2.087(In/Hr) for a   100.0 year storm
Effective runoff coefficient used for area,(total area with modified
rational method)(Q=KCIA) is C = 0.786
Subarea runoff =     29.612(CFS) for   20.300(Ac.)
Total runoff =     49.528(CFS)
Effective area this stream =       30.20(Ac.)
Total Study Area (Main Stream No. 1) =       30.20(Ac.)
Area averaged Fm value =    0.265(In/Hr)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       33.000 to Point/Station       34.000
**** IRREGULAR CHANNEL FLOW TRAVEL TIME ****
______________________________________________________________________
Depth of flow =   0.763(Ft.), Average velocity =   3.680(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              0.00
4             30.00              1.00

Manning's 'N' friction factor =   0.035
-----------------------------------------------------------------



Sub-Channel flow  =     49.528(CFS)
  '     '  flow top width =     25.265(Ft.)
  '     '    velocity=    3.680(Ft/s)
  '     '  area =     13.458(Sq.Ft)
  '     '  Froude number =     0.889 

Upstream point elevation =  3175.000(Ft.)
Downstream point elevation =  3146.000(Ft.)
Flow length =  1660.000(Ft.)
Travel time  =    7.52 min.
Time of concentration =   30.92 min.
Depth of flow =   0.763(Ft.)
Average velocity =   3.680(Ft/s)
Total irregular channel flow =    49.528(CFS)
Irregular channel normal depth above invert elev. =   0.763(Ft.)
Average velocity of channel(s) =   3.680(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
Pervious ratio(Ap) = 1.0000     Max loss rate(Fm)=     0.265(In/Hr)
Time of concentration =    30.92 min.
Rainfall intensity =      1.718(In/Hr) for a   100.0 year storm
Effective runoff coefficient used for area,(total area with modified
rational method)(Q=KCIA) is C = 0.761
Subarea runoff =     43.678(CFS) for   41.100(Ac.)
Total runoff =     93.206(CFS)
Effective area this stream =       71.30(Ac.)
Total Study Area (Main Stream No. 1) =       71.30(Ac.)
Area averaged Fm value =    0.265(In/Hr)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       34.000 to Point/Station       35.000
**** IRREGULAR CHANNEL FLOW TRAVEL TIME ****
______________________________________________________________________
Depth of flow =   1.144(Ft.), Average velocity =   4.386(Ft/s)

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

1              0.00              2.00
2             20.00              0.00
3             30.00              0.00
4             40.00              2.00

Manning's 'N' friction factor =   0.035
-----------------------------------------------------------------
Sub-Channel flow  =     93.206(CFS)
  '     '  flow top width =     27.157(Ft.)
  '     '    velocity=    4.386(Ft/s)
  '     '  area =     21.250(Sq.Ft)
  '     '  Froude number =     0.874 

Upstream point elevation =  3146.000(Ft.)



Downstream point elevation =  3120.000(Ft.)
Flow length =  1742.000(Ft.)
Travel time  =    6.62 min.
Time of concentration =   37.54 min.
Depth of flow =   1.144(Ft.)
Average velocity =   4.386(Ft/s)
Total irregular channel flow =    93.206(CFS)
Irregular channel normal depth above invert elev. =   1.144(Ft.)
Average velocity of channel(s) =   4.386(Ft/s)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       34.000 to Point/Station       35.000
**** 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
Pervious ratio(Ap) = 1.0000     Max loss rate(Fm)=     0.265(In/Hr)
Time of concentration =    37.54 min.
Rainfall intensity =      1.500(In/Hr) for a   100.0 year storm
Effective runoff coefficient used for area,(total area with modified
rational method)(Q=KCIA) is C = 0.741
Subarea runoff =     42.001(CFS) for   50.400(Ac.)
Total runoff =    135.206(CFS)
Effective area this stream =      121.70(Ac.)
Total Study Area (Main Stream No. 1) =      121.70(Ac.)
Area averaged Fm value =    0.265(In/Hr)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       35.000 to Point/Station       36.000
**** IRREGULAR CHANNEL FLOW TRAVEL TIME ****
______________________________________________________________________
Depth of flow =   1.059(Ft.), Average velocity =   4.173(Ft/s)

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

1              0.00              2.00
2             20.00              0.00
3             40.00              0.00
4             60.00              2.00

Manning's 'N' friction factor =   0.035
-----------------------------------------------------------------
Sub-Channel flow  =    135.206(CFS)
  '     '  flow top width =     41.184(Ft.)
  '     '    velocity=    4.173(Ft/s)
  '     '  area =     32.404(Sq.Ft)
  '     '  Froude number =     0.829 

Upstream point elevation =  3120.000(Ft.)
Downstream point elevation =  3080.000(Ft.)
Flow length =  2998.000(Ft.)
Travel time  =   11.98 min.
Time of concentration =   49.52 min.
Depth of flow =   1.059(Ft.)
Average velocity =   4.173(Ft/s)
Total irregular channel flow =   135.206(CFS)



Irregular channel normal depth above invert elev. =   1.059(Ft.)
Average velocity of channel(s) =   4.173(Ft/s)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       35.000 to Point/Station       36.000
**** 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
Pervious ratio(Ap) = 1.0000     Max loss rate(Fm)=     0.265(In/Hr)
Time of concentration =    49.52 min.
Rainfall intensity =      1.235(In/Hr) for a   100.0 year storm
Effective runoff coefficient used for area,(total area with modified
rational method)(Q=KCIA) is C = 0.707
Subarea runoff =     38.653(CFS) for   77.400(Ac.)
Total runoff =    173.859(CFS)
Effective area this stream =      199.10(Ac.)
Total Study Area (Main Stream No. 1) =      199.10(Ac.)
Area averaged Fm value =    0.265(In/Hr)
End of computations, Total Study Area =          199.10 (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 =  86.0
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