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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 92 acres of property located on 

the west side of Minneola Road and north of the railroad tracks and Larch Street in the 

unincorporated area of Daggett, in San Bernardino County, California. The proposed 

development is to divide the existing parcel into two parcels 0f 67.4 and 24.5 acres. 

 

METHODOLOGY 

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

areas north of Interstate 40 and the unit hydrograph method for areas south of Interstate 

40 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: Minneola and an examination of 

the project site. 

The tributary watershed areas examined lie southerly and southwesterly of the 

project site. The primary storm runoff is generated within the tributary areas lying south 

and southwest of the property between the existing railroad improvements and Interstate 

40. The tributary area north of Interstate 40 consists of three primary flowlines, 

encompassing approximately 652.5 acres. The area south of Interstate 40 encompasses 

approximately 8,260 acres and multiple blueline streams. Storm runoff from this 8,260 

acre area is captured by earthen berms upstream of Interstate 40 which divert the runoff 

to a central bridge structure on the interstate that allows storm runoff to flow through the 

freeway right-of-way. 

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 1.41”. Per the aforementioned addendum, AMC I was used for the project 

site. Soils types ranged from primarily Type A soils north of Interstate 40, to some areas 

of Type C & D soils and unmapped soil types on the south side of Interstate 40. Due to 

the large area of unmapped soil types south of Interstate 40, a conservative value of Soil 

Type C was used in the unit hydrograph analysis. Rainfall and soil 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) 

Unit Hydrograph – South I40 3,152 46,042 8,260 0.0685 
Node 11 – Node 16 140 7,553 162.8 0.0185 
Node 21 – Node 26 140 7,039 197.5 0.0199 
Node 31 – Node 36 75 5,651 292.2 0.0133 

 
 

EXISTING CONDITIONS 

The project parcel encompasses approximately 92 acres of property located on 

the west side of Minneola Road and north side of the existing railroad tracks and Larch 

Street in the unincorporated area of Daggett, in San Bernardino County, California. The 

property is currently vacant land zoned for rural living. Minneola Road is a paved roadway 

with dirt shoulders and Larch Street is a dedicated, ungraded road. The existing railroad 

improvements serve to capture the tributary runoff and convey it easterly to three storm 

culvert locations beneath the railroad tracks and onto the right-of-way of Larch Street. 

The three culvert locations are shown on the tributary watershed map as Node 15, 

Node 26, and Node 36 located from west to east along the tracks. Node 15 is a 48” RCP 

and Nodes 26 & 36 consist of three 27” HDPE pipes at each location. The approximate 

flow capacity of the systems at nodes 15, 26, and 36 is 176 cfs, 156 cfs, and 156 cfs 

respectively.  

Runoff flow through the culvert at Node 15 flows to the western property line and 

enters the project site as sheet flow along the western boundary of the site. There is no 

evidence of scour from large, concentrated flows crossing the project. 

Runoff flow through culverts at Nodes 26 and 36 are conveyed easterly along the 

northern side of the tracks following the right-of-way of Larch Street. There is evidence of 

runoff flows following a natural channel depression between the tracks and Larch Street 

to Minneola Road. Flows pass under Minneola Road through a 24” CMP storm drain with 

excess flows crossing over Minneola Road as sheet flow following their historical flow 

paths.  



 
 

Storm runoff from the tributary area south of Interstate 40 is concentrated and flows 

beneath the freeway improvements under a bridge structure. After passing underneath 

Interstate 40 runoff flows spread to flood plain sheet flows and flow northeasterly toward 

National Trails Highway and Minneola Road. The runoff flows along National Trails Hwy 

and the railroad improvements eastward past the project site. 

 

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

Table B 
 

Sub-Area Q100 (cfs) 
Unit Hydrograph – South of I-40 4,652 

Node 11 – Node 16 125.3 
Node 21 – Node 26 183.5 
Node 31 – Node 36 89.3 

 

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 enter the project site 

along the western property boundary as sheet flow and flow across the project site then 

cross Minneola Road towards the Mojave River. Runoff flows passing underneath the 

railroad tracks through the existing culverts will flow along the north side of the tracks and 

follow the right-of-way of Larch Street. 

Storm runoff from areas south of Interstate 40 are concentrated as they flow 

through the freeway improvements and then spread back into a flood plain and sheet 

flows as the runoff flows northeasterly. Flows will be diverted by the existing railroad 

improvements and be directed easterly along National Trails Hwy and the railroad tracks.  

Future construction within the project should be elevated above the adjacent 

terrain to protect them from storm runoff in the form of sheet flows. Off-site improvements 

of Larch Street and Minneola Road will serve to convey the runoff with in historical flow 

patterns and past the project. 
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SECTION 3 

 

 

HYDROLOGY CALCULATIONS 



OFF-SITE HYDROLOGY CALCULATIONS 



 

RATIONAL CALCULATIONS – 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: 06/05/23

------------------------------------------------------------------------
REIDO FARMS, LLC - JOB 3852.001
OFF-SITE TRIBUTARY RUNOFF FLOW
NODE 11 - NODE 16
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 =     1.410 (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 = 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)
Initial subarea data:
Initial area flow distance =   986.000(Ft.)
Top (of initial area) elevation =  2049.000(Ft.)
Bottom (of initial area) elevation =  2007.000(Ft.)
Difference in elevation =    42.000(Ft.)
Slope =    0.04260  s(%)=       4.26
TC = k(0.525)*[(length^3)/(elevation change)]^0.2
Initial area time of concentration =   15.554 min.
Rainfall intensity =      3.628(In/Hr) for a   100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.692
Subarea runoff =     13.047(CFS)
Total initial stream area =        5.200(Ac.)
Pervious area fraction = 1.000
Initial area Fm value =    0.840(In/Hr)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       12.000 to Point/Station       13.000
**** IRREGULAR CHANNEL FLOW TRAVEL TIME ****
______________________________________________________________________
Depth of flow =   0.606(Ft.), Average velocity =   3.556(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  =     13.047(CFS)
  '     '  flow top width =     12.115(Ft.)
  '     '    velocity=    3.556(Ft/s)
  '     '  area =      3.669(Sq.Ft)
  '     '  Froude number =     1.139 

Upstream point elevation =  2007.000(Ft.)
Downstream point elevation =  1976.000(Ft.)
Flow length =   893.000(Ft.)
Travel time  =    4.19 min.
Time of concentration =   19.74 min.
Depth of flow =   0.606(Ft.)
Average velocity =   3.556(Ft/s)
Total irregular channel flow =    13.047(CFS)
Irregular channel normal depth above invert elev. =   0.606(Ft.)
Average velocity of channel(s) =   3.556(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 = 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 =    19.74 min.
Rainfall intensity =      3.070(In/Hr) for a   100.0 year storm
Effective runoff coefficient used for area,(total area with modified
rational method)(Q=KCIA) is C = 0.654
Subarea runoff =     26.499(CFS) for   14.500(Ac.)
Total runoff =     39.547(CFS)
Effective area this stream =       19.70(Ac.)
Total Study Area (Main Stream No. 1) =       19.70(Ac.)
Area averaged Fm value =    0.840(In/Hr)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       13.000 to Point/Station       14.000
**** IRREGULAR CHANNEL FLOW TRAVEL TIME ****
______________________________________________________________________
Depth of flow =   0.560(Ft.), Average velocity =   4.524(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  =     39.547(CFS)
  '     '  flow top width =     21.205(Ft.)
  '     '    velocity=    4.524(Ft/s)
  '     '  area =      8.741(Sq.Ft)
  '     '  Froude number =     1.242 

Upstream point elevation =  1976.000(Ft.)
Downstream point elevation =  1938.000(Ft.)
Flow length =  1023.000(Ft.)
Travel time  =    3.77 min.
Time of concentration =   23.51 min.
Depth of flow =   0.560(Ft.)
Average velocity =   4.524(Ft/s)
Total irregular channel flow =    39.547(CFS)
Irregular channel normal depth above invert elev. =   0.560(Ft.)
Average velocity of channel(s) =   4.524(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 = 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 =    23.51 min.
Rainfall intensity =      2.717(In/Hr) for a   100.0 year storm
Effective runoff coefficient used for area,(total area with modified
rational method)(Q=KCIA) is C = 0.622
Subarea runoff =     48.805(CFS) for   32.600(Ac.)
Total runoff =     88.352(CFS)
Effective area this stream =       52.30(Ac.)
Total Study Area (Main Stream No. 1) =       52.30(Ac.)
Area averaged Fm value =    0.840(In/Hr)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       14.000 to Point/Station       15.000
**** IRREGULAR CHANNEL FLOW TRAVEL TIME ****
______________________________________________________________________
Depth of flow =   1.308(Ft.), Average velocity =   4.083(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 =   0.035
-----------------------------------------------------------------
Sub-Channel flow  =     88.352(CFS)
  '     '  flow top width =     23.082(Ft.)
  '     '    velocity=    4.083(Ft/s)
  '     '  area =     21.638(Sq.Ft)



  '     '  Froude number =     0.743 

Upstream point elevation =  1938.000(Ft.)
Downstream point elevation =  1919.000(Ft.)
Flow length =  1857.000(Ft.)
Travel time  =    7.58 min.
Time of concentration =   31.09 min.
Depth of flow =   1.308(Ft.)
Average velocity =   4.083(Ft/s)
Total irregular channel flow =    88.352(CFS)
Irregular channel normal depth above invert elev. =   1.308(Ft.)
Average velocity of channel(s) =   4.083(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 = 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 =    31.09 min.
Rainfall intensity =      2.234(In/Hr) for a   100.0 year storm
Effective runoff coefficient used for area,(total area with modified
rational method)(Q=KCIA) is C = 0.562
Subarea runoff =     31.109(CFS) for   42.900(Ac.)
Total runoff =    119.460(CFS)
Effective area this stream =       95.20(Ac.)
Total Study Area (Main Stream No. 1) =       95.20(Ac.)
Area averaged Fm value =    0.840(In/Hr)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       15.000 to Point/Station       16.000
**** IRREGULAR CHANNEL FLOW TRAVEL TIME ****
______________________________________________________________________
Depth of flow =   2.323(Ft.), Average velocity =   3.095(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             20.00              0.00
4             35.00              3.00

Manning's 'N' friction factor =   0.035
-----------------------------------------------------------------
Sub-Channel flow  =    119.460(CFS)
  '     '  flow top width =     28.229(Ft.)
  '     '    velocity=    3.095(Ft/s)
  '     '  area =     38.594(Sq.Ft)
  '     '  Froude number =     0.467 

Upstream point elevation =  1919.000(Ft.)
Downstream point elevation =  1909.000(Ft.)
Flow length =  2794.000(Ft.)
Travel time  =   15.04 min.



Time of concentration =   46.13 min.
Depth of flow =   2.323(Ft.)
Average velocity =   3.095(Ft/s)
Total irregular channel flow =   119.460(CFS)
Irregular channel normal depth above invert elev. =   2.323(Ft.)
Average velocity of channel(s) =   3.095(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 = 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 =    46.13 min.
Rainfall intensity =      1.695(In/Hr) for a   100.0 year storm
Effective runoff coefficient used for area,(total area with modified
rational method)(Q=KCIA) is C = 0.454
Subarea runoff =      5.804(CFS) for   67.600(Ac.)
Total runoff =    125.265(CFS)
Effective area this stream =      162.80(Ac.)
Total Study Area (Main Stream No. 1) =      162.80(Ac.)
Area averaged Fm value =    0.840(In/Hr)
End of computations, Total Study Area =          162.80 (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 =  67.0

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: 06/05/23

------------------------------------------------------------------------
REIDO FARMS, LLC - JOB 3582.001
OFF-SITE TRIBUTARY STORM RUNOFF
NODE 21 - NODE 26
100-YEAR STORM EVENT - AMC 1
------------------------------------------------------------------------
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 =     1.410 (In.)
Slope used for rainfall intensity curve b =  0.7000
Soil antecedent moisture condition (AMC) = 1

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       21.000 to Point/Station       22.000
**** INITIAL AREA EVALUATION ****
______________________________________________________________________
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)
Initial subarea data:
Initial area flow distance =   875.000(Ft.)
Top (of initial area) elevation =  2049.000(Ft.)
Bottom (of initial area) elevation =  2024.000(Ft.)
Difference in elevation =    25.000(Ft.)
Slope =    0.02857  s(%)=       2.86
TC = k(0.525)*[(length^3)/(elevation change)]^0.2
Initial area time of concentration =   16.061 min.
Rainfall intensity =      3.547(In/Hr) for a   100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.687
Subarea runoff =     14.863(CFS)
Total initial stream area =        6.100(Ac.)
Pervious area fraction = 1.000
Initial area Fm value =    0.840(In/Hr)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       22.000 to Point/Station       23.000
**** IRREGULAR CHANNEL FLOW TRAVEL TIME ****
______________________________________________________________________
Depth of flow =   0.364(Ft.), Average velocity =   3.458(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 =   0.035
-----------------------------------------------------------------
Sub-Channel flow  =     14.863(CFS)
  '     '  flow top width =     13.637(Ft.)
  '     '    velocity=    3.458(Ft/s)
  '     '  area =      4.298(Sq.Ft)
  '     '  Froude number =     1.085 

Upstream point elevation =  2024.000(Ft.)
Downstream point elevation =  1996.000(Ft.)
Flow length =   899.000(Ft.)
Travel time  =    4.33 min.
Time of concentration =   20.39 min.
Depth of flow =   0.364(Ft.)
Average velocity =   3.458(Ft/s)
Total irregular channel flow =    14.863(CFS)
Irregular channel normal depth above invert elev. =   0.364(Ft.)
Average velocity of channel(s) =   3.458(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 = 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 =    20.39 min.
Rainfall intensity =      3.001(In/Hr) for a   100.0 year storm
Effective runoff coefficient used for area,(total area with modified
rational method)(Q=KCIA) is C = 0.648
Subarea runoff =     33.569(CFS) for   18.800(Ac.)
Total runoff =     48.432(CFS)
Effective area this stream =       24.90(Ac.)
Total Study Area (Main Stream No. 1) =       24.90(Ac.)
Area averaged Fm value =    0.840(In/Hr)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       23.000 to Point/Station       24.000
**** IRREGULAR CHANNEL FLOW TRAVEL TIME ****
______________________________________________________________________
Depth of flow =   0.671(Ft.), Average velocity =   5.402(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 =   0.035
-----------------------------------------------------------------
Sub-Channel flow  =     48.432(CFS)
  '     '  flow top width =     16.712(Ft.)
  '     '    velocity=    5.402(Ft/s)
  '     '  area =      8.965(Sq.Ft)
  '     '  Froude number =     1.300 

Upstream point elevation =  1996.000(Ft.)
Downstream point elevation =  1957.000(Ft.)
Flow length =  1039.000(Ft.)
Travel time  =    3.21 min.
Time of concentration =   23.60 min.
Depth of flow =   0.671(Ft.)
Average velocity =   5.402(Ft/s)
Total irregular channel flow =    48.432(CFS)
Irregular channel normal depth above invert elev. =   0.671(Ft.)
Average velocity of channel(s) =   5.402(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 = 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 =    23.60 min.
Rainfall intensity =      2.710(In/Hr) for a   100.0 year storm
Effective runoff coefficient used for area,(total area with modified
rational method)(Q=KCIA) is C = 0.621
Subarea runoff =     56.567(CFS) for   37.500(Ac.)
Total runoff =    104.999(CFS)
Effective area this stream =       62.40(Ac.)
Total Study Area (Main Stream No. 1) =       62.40(Ac.)
Area averaged Fm value =    0.840(In/Hr)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       24.000 to Point/Station       25.000
**** IRREGULAR CHANNEL FLOW TRAVEL TIME ****
______________________________________________________________________
Depth of flow =   0.933(Ft.), Average velocity =   5.726(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 =   0.035
-----------------------------------------------------------------
Sub-Channel flow  =    104.999(CFS)
  '     '  flow top width =     24.326(Ft.)
  '     '    velocity=    5.726(Ft/s)
  '     '  area =     18.338(Sq.Ft)



  '     '  Froude number =     1.162 

Upstream point elevation =  1957.000(Ft.)
Downstream point elevation =  1925.000(Ft.)
Flow length =  1195.000(Ft.)
Travel time  =    3.48 min.
Time of concentration =   27.08 min.
Depth of flow =   0.933(Ft.)
Average velocity =   5.726(Ft/s)
Total irregular channel flow =   104.999(CFS)
Irregular channel normal depth above invert elev. =   0.933(Ft.)
Average velocity of channel(s) =   5.726(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 = 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 =    27.08 min.
Rainfall intensity =      2.461(In/Hr) for a   100.0 year storm
Effective runoff coefficient used for area,(total area with modified
rational method)(Q=KCIA) is C = 0.593
Subarea runoff =     78.533(CFS) for   63.400(Ac.)
Total runoff =    183.531(CFS)
Effective area this stream =      125.80(Ac.)
Total Study Area (Main Stream No. 1) =      125.80(Ac.)
Area averaged Fm value =    0.840(In/Hr)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       25.000 to Point/Station       26.000
**** IRREGULAR CHANNEL FLOW TRAVEL TIME ****
______________________________________________________________________
Depth of flow =   1.729(Ft.), Average velocity =   3.705(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             35.00              0.00
4             50.00              3.00

Manning's 'N' friction factor =   0.035
-----------------------------------------------------------------
Sub-Channel flow  =    183.531(CFS)
  '     '  flow top width =     37.293(Ft.)
  '     '    velocity=    3.705(Ft/s)
  '     '  area =     49.537(Sq.Ft)
  '     '  Froude number =     0.566 

Upstream point elevation =  1925.000(Ft.)
Downstream point elevation =  1909.000(Ft.)
Flow length =  3031.000(Ft.)
Travel time  =   13.64 min.



Time of concentration =   40.71 min.
Depth of flow =   1.729(Ft.)
Average velocity =   3.705(Ft/s)
Total irregular channel flow =   183.531(CFS)
Irregular channel normal depth above invert elev. =   1.729(Ft.)
Average velocity of channel(s) =   3.705(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 = 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 =    179.502(CFS)
therefore the upstream flow rate of Q =    183.531(CFS) is being used
Time of concentration =    40.71 min.
Rainfall intensity =      1.850(In/Hr) for a   100.0 year storm
Effective runoff coefficient used for area,(total area with modified
rational method)(Q=KCIA) is C = 0.491
Subarea runoff =      0.000(CFS) for   71.700(Ac.)
Total runoff =    183.531(CFS)
Effective area this stream =      197.50(Ac.)
Total Study Area (Main Stream No. 1) =      197.50(Ac.)
Area averaged Fm value =    0.840(In/Hr)
End of computations, Total Study Area =          197.50 (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 =  67.0

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: 06/05/23

------------------------------------------------------------------------
REIDO FARMS, LLC - JOB 3258.001
OFF-SITE TRIBUTARY STORM RUNOFF FLOW
NODE 31 - NODE 36
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 =     1.410 (In.)
Slope used for rainfall intensity curve b =  0.7000
Soil antecedent moisture condition (AMC) = 1

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       31.000 to Point/Station       32.000
**** INITIAL AREA EVALUATION ****
______________________________________________________________________
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)
Initial subarea data:
Initial area flow distance =   997.000(Ft.)
Top (of initial area) elevation =  1977.000(Ft.)
Bottom (of initial area) elevation =  1942.000(Ft.)
Difference in elevation =    35.000(Ft.)
Slope =    0.03511  s(%)=       3.51
TC = k(0.525)*[(length^3)/(elevation change)]^0.2
Initial area time of concentration =   16.239 min.
Rainfall intensity =      3.520(In/Hr) for a   100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.685
Subarea runoff =     23.879(CFS)
Total initial stream area =        9.900(Ac.)
Pervious area fraction = 1.000
Initial area Fm value =    0.840(In/Hr)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       32.000 to Point/Station       33.000
**** IRREGULAR CHANNEL FLOW TRAVEL TIME ****
______________________________________________________________________
Depth of flow =   0.634(Ft.), Average velocity =   3.321(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             15.00              0.00
4             25.00              1.00

Manning's 'N' friction factor =   0.035
-----------------------------------------------------------------
Sub-Channel flow  =     23.879(CFS)
  '     '  flow top width =     17.680(Ft.)
  '     '    velocity=    3.321(Ft/s)
  '     '  area =      7.190(Sq.Ft)
  '     '  Froude number =     0.918 

Upstream point elevation =  1942.000(Ft.)
Downstream point elevation =  1926.000(Ft.)
Flow length =   784.000(Ft.)
Travel time  =    3.93 min.
Time of concentration =   20.17 min.
Depth of flow =   0.634(Ft.)
Average velocity =   3.321(Ft/s)
Total irregular channel flow =    23.879(CFS)
Irregular channel normal depth above invert elev. =   0.634(Ft.)
Average velocity of channel(s) =   3.321(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 = 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 =    20.17 min.
Rainfall intensity =      3.024(In/Hr) for a   100.0 year storm
Effective runoff coefficient used for area,(total area with modified
rational method)(Q=KCIA) is C = 0.650
Subarea runoff =     38.630(CFS) for   21.900(Ac.)
Total runoff =     62.509(CFS)
Effective area this stream =       31.80(Ac.)
Total Study Area (Main Stream No. 1) =       31.80(Ac.)
Area averaged Fm value =    0.840(In/Hr)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       33.000 to Point/Station       34.000
**** IRREGULAR CHANNEL FLOW TRAVEL TIME ****
______________________________________________________________________
Depth of flow =   1.105(Ft.), Average velocity =   3.643(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 =   0.035
-----------------------------------------------------------------
Sub-Channel flow  =     62.509(CFS)
  '     '  flow top width =     21.052(Ft.)
  '     '    velocity=    3.643(Ft/s)
  '     '  area =     17.159(Sq.Ft)
  '     '  Froude number =     0.711 

Upstream point elevation =  1926.000(Ft.)
Downstream point elevation =  1916.000(Ft.)
Flow length =  1020.000(Ft.)
Travel time  =    4.67 min.
Time of concentration =   24.84 min.
Depth of flow =   1.105(Ft.)
Average velocity =   3.643(Ft/s)
Total irregular channel flow =    62.509(CFS)
Irregular channel normal depth above invert elev. =   1.105(Ft.)
Average velocity of channel(s) =   3.643(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 = 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 =    24.84 min.
Rainfall intensity =      2.614(In/Hr) for a   100.0 year storm
Effective runoff coefficient used for area,(total area with modified
rational method)(Q=KCIA) is C = 0.611
Subarea runoff =     61.880(CFS) for   46.100(Ac.)
Total runoff =    124.389(CFS)
Effective area this stream =       77.90(Ac.)
Total Study Area (Main Stream No. 1) =       77.90(Ac.)
Area averaged Fm value =    0.840(In/Hr)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       34.000 to Point/Station       35.000
**** IRREGULAR CHANNEL FLOW TRAVEL TIME ****
______________________________________________________________________
Depth of flow =   1.640(Ft.), Average velocity =   3.269(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 =   0.035
-----------------------------------------------------------------
Sub-Channel flow  =    124.389(CFS)
  '     '  flow top width =     31.402(Ft.)
  '     '    velocity=    3.269(Ft/s)
  '     '  area =     38.054(Sq.Ft)



  '     '  Froude number =     0.523 

Upstream point elevation =  1916.000(Ft.)
Downstream point elevation =  1909.000(Ft.)
Flow length =  1505.000(Ft.)
Travel time  =    7.67 min.
Time of concentration =   32.51 min.
Depth of flow =   1.640(Ft.)
Average velocity =   3.269(Ft/s)
Total irregular channel flow =   124.389(CFS)
Irregular channel normal depth above invert elev. =   1.640(Ft.)
Average velocity of channel(s) =   3.269(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 = 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 =    32.51 min.
Rainfall intensity =      2.165(In/Hr) for a   100.0 year storm
Effective runoff coefficient used for area,(total area with modified
rational method)(Q=KCIA) is C = 0.551
Subarea runoff =     71.452(CFS) for   86.300(Ac.)
Total runoff =    195.842(CFS)
Effective area this stream =      164.20(Ac.)
Total Study Area (Main Stream No. 1) =      164.20(Ac.)
Area averaged Fm value =    0.840(In/Hr)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       35.000 to Point/Station       36.000
**** IRREGULAR CHANNEL FLOW TRAVEL TIME ****
______________________________________________________________________
Depth of flow =   1.798(Ft.), Average velocity =   3.759(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             35.00              0.00
4             50.00              3.00

Manning's 'N' friction factor =   0.035
-----------------------------------------------------------------
Sub-Channel flow  =    195.842(CFS)
  '     '  flow top width =     37.975(Ft.)
  '     '    velocity=    3.759(Ft/s)
  '     '  area =     52.105(Sq.Ft)
  '     '  Froude number =     0.565 

Upstream point elevation =  1909.000(Ft.)
Downstream point elevation =  1902.000(Ft.)
Flow length =  1345.000(Ft.)
Travel time  =    5.96 min.



Time of concentration =   38.48 min.
Depth of flow =   1.798(Ft.)
Average velocity =   3.759(Ft/s)
Total irregular channel flow =   195.842(CFS)
Irregular channel normal depth above invert elev. =   1.798(Ft.)
Average velocity of channel(s) =   3.759(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 = 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 =    38.48 min.
Rainfall intensity =      1.924(In/Hr) for a   100.0 year storm
Effective runoff coefficient used for area,(total area with modified
rational method)(Q=KCIA) is C = 0.507
Subarea runoff =     89.345(CFS) for  128.000(Ac.)
Total runoff =    285.187(CFS)
Effective area this stream =      292.20(Ac.)
Total Study Area (Main Stream No. 1) =      292.20(Ac.)
Area averaged Fm value =    0.840(In/Hr)
End of computations, Total Study Area =          292.20 (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 =  67.0

TC

Q100



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  06/04/23

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

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

 Program License Serial Number 5006

 ---------------------------------------------------------------------
 REIDO FARMS, LLC - JOB 3852.001
 OFF-SITE STORM RUNOFF
 UNIT HYDROGRAPH - SOUTH OF INTERSTATE 40
 100-YEAR STORM EVENT - AMC I
 --------------------------------------------------------------------

  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
    8260.00            1           0.77
 --------------------------------------------------------------------
 Rainfall data for year 2
    8260.00            6           0.83
 --------------------------------------------------------------------
 Rainfall data for year 2
    8260.00           24           1.29
 --------------------------------------------------------------------
 Rainfall data for year 100

MERRELL JOHNSON COMPANIES
22221 HIGHWAY 18
APPLE VALLEY, CA 92307
(760) 240-8000 * FAX (760) 240-1400



    8260.00            1           1.40
 --------------------------------------------------------------------
 Rainfall data for year 100
    8260.00            6           2.26
 --------------------------------------------------------------------
 Rainfall data for year 100
    8260.00           24           3.45
 --------------------------------------------------------------------
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

 ******** 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)
  91.0      79.8       8260.00      1.000     0.373    1.000    0.373

 Area-averaged adjusted loss rate Fm (In/Hr) =  0.373

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

 Area       Area          SCS CN    SCS CN      S     Pervious
  (Ac.)      Fract         (AMC2)    (AMC1)           Yield Fr
   8260.00   1.000         91.0      79.8       2.53     0.459

 Area-averaged catchment yield fraction, Y =  0.459
 Area-averaged low loss fraction, Yb =  0.541
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Watercourse length =   45326.00(Ft.)
 Length from concentration point to centroid =   23512.00(Ft.)
 Elevation difference along watercourse =    3152.00(Ft.)
 Mannings friction factor along watercourse =  0.040
 Watershed area =    8260.00(Ac.)
 Catchment Lag time =   1.248 hours
 Unit interval =  10.000 minutes
 Unit interval percentage of lag time = 13.3537
 Hydrograph baseflow =     0.00(CFS)
 Average maximum watershed loss rate(Fm) =  0.373(In/Hr)
 Average low loss rate fraction (Yb) = 0.541 (decimal)
 DESERT S-Graph Selected
 Computed peak 5-minute rainfall =  0.664(In)
 Computed peak 30-minute rainfall =  1.137(In)
 Specified peak 1-hour rainfall =  1.400(In)
 Computed peak 3-hour rainfall =  1.878(In)
 Specified peak 6-hour rainfall =  2.260(In)
 Specified peak 24-hour rainfall =  3.450(In)

 Rainfall depth area reduction factors:
 Using a total area of    8260.00(Ac.) (Ref: fig. E-4)



 5-minute factor = 0.709     Adjusted rainfall =  0.471(In)
 30-minute factor = 0.714    Adjusted rainfall =  0.812(In)
 1-hour factor = 0.716       Adjusted rainfall =  1.002(In)
 3-hour factor = 0.954       Adjusted rainfall =  1.792(In)
 6-hour factor = 0.977       Adjusted rainfall =  2.209(In)
 24-hour factor = 0.988      Adjusted rainfall =  3.408(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 =     49947.19 (CFS))

   1                0.590                 294.563
   2                2.374                 891.122
   3                5.301                1461.984
   4                9.537                2115.669
   5               17.221                3837.958
   6               29.543                6154.718
   7               41.111                5777.967
   8               49.888                4383.861
   9               56.723                3413.657
  10               61.818                2544.835
  11               65.888                2033.048
  12               69.348                1727.818
  13               72.377                1512.948
  14               74.927                1273.647
  15               77.230                1150.170
  16               79.222                 995.076
  17               80.981                 878.596
  18               82.539                 778.060
  19               83.975                 717.233
  20               85.298                 661.126
  21               86.563                 631.485
  22               87.668                 552.379
  23               88.699                 514.538
  24               89.529                 414.649
  25               90.318                 394.339
  26               91.069                 375.032
  27               91.784                 356.854
  28               92.427                 321.327
  29               93.045                 308.910
  30               93.633                 293.492
  31               94.148                 257.135
  32               94.602                 226.774
  33               95.056                 226.774
  34               95.505                 224.347



  35               95.878                 186.429
  36               96.226                 173.415
  37               96.573                 173.415
  38               96.903                 165.129
  39               97.154                 125.285
  40               97.395                 120.057
  41               97.635                 120.057
  42               97.840                 102.420
  43               97.975                  67.631
  44               98.109                  66.698
  45               98.242                  66.730
  46               98.391                  74.254
  47               98.551                  80.038
  48               98.712                  80.038
  49               98.872                  80.038
  50               99.032                  80.038
  51               99.192                  80.038
  52               99.353                  80.038
  53               99.500                  73.582
  54               99.590                  45.065
  55               99.674                  41.686
  56               99.757                  41.686
  57               99.841                  41.686
  58               99.924                  41.686
  59              100.000                  37.959
 ---------------------------------------------------------------------
 --------------------------------------------------------------------
 --------------------------------------------------------------------
 Total soil rain loss =      1.58(In)
 Total effective rainfall =      1.83(In)
 Peak flow rate in flood hydrograph =   4651.61(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  10   Minute intervals ((CFS))

 --------------------------------------------------------------------
  Time(h+m) Volume Ac.Ft   Q(CFS)  0     1175.0    2350.0    3525.0    4700.0
  -----------------------------------------------------------------------
    0+10       0.0138      1.00  Q         |         |         |         | 
    0+20       0.0695      4.04  Q         |         |         |         | 
    0+30       0.1942      9.05  Q         |         |         |         | 
    0+40       0.4189     16.32  Q         |         |         |         | 
    0+50       0.8253     29.50  Q         |         |         |         | 
    1+ 0       1.5233     50.67  Q         |         |         |         | 
    1+10       2.4974     70.72  Q         |         |         |         | 
    1+20       3.6842     86.16  Q         |         |         |         | 
    1+30       5.0398     98.42  Q         |         |         |         | 



    1+40       6.5250    107.82  Q         |         |         |         | 
    1+50       8.1166    115.55  Q         |         |         |         | 
    2+ 0       9.8013    122.31  VQ        |         |         |         | 
    2+10      11.5699    128.40  VQ        |         |         |         | 
    2+20      13.4118    133.73  VQ        |         |         |         | 
    2+30      15.3221    138.68  VQ        |         |         |         | 
    2+40      17.2940    143.16  VQ        |         |         |         | 
    2+50      19.3227    147.29  VQ        |         |         |         | 
    3+ 0      21.4042    151.12  VQ        |         |         |         | 
    3+10      23.5362    154.78  VQ        |         |         |         | 
    3+20      25.7166    158.30  VQ        |         |         |         | 
    3+30      27.9446    161.75  VQ        |         |         |         | 
    3+40      30.2171    164.98  VQ        |         |         |         | 
    3+50      32.5329    168.13   Q        |         |         |         | 
    4+ 0      34.8878    170.97  |Q        |         |         |         | 
    4+10      37.2816    173.79  |Q        |         |         |         | 
    4+20      39.7138    176.58  |Q        |         |         |         | 
    4+30      42.1842    179.35  |Q        |         |         |         | 
    4+40      44.6917    182.05  |Q        |         |         |         | 
    4+50      47.2364    184.74  |Q        |         |         |         | 
    5+ 0      49.8181    187.43  |Q        |         |         |         | 
    5+10      52.4357    190.04  |Q        |         |         |         | 
    5+20      55.0885    192.59  |Q        |         |         |         | 
    5+30      57.7772    195.19  |Q        |         |         |         | 
    5+40      60.5022    197.84  |Q        |         |         |         | 
    5+50      63.2625    200.40  |QV       |         |         |         | 
    6+ 0      66.0583    202.97  |QV       |         |         |         | 
    6+10      68.8902    205.60  |QV       |         |         |         | 
    6+20      71.7586    208.25  |QV       |         |         |         | 
    6+30      74.6624    210.82  |QV       |         |         |         | 
    6+40      77.6023    213.43  |QV       |         |         |         | 
    6+50      80.5790    216.11  |QV       |         |         |         | 
    7+ 0      83.5926    218.79  |QV       |         |         |         | 
    7+10      86.6424    221.41  |QV       |         |         |         | 
    7+20      89.7293    224.11  |QV       |         |         |         | 
    7+30      92.8541    226.87  |QV       |         |         |         | 
    7+40      96.0184    229.73  |Q V      |         |         |         | 
    7+50      99.2235    232.69  |Q V      |         |         |         | 
    8+ 0     102.4704    235.73  | QV      |         |         |         | 
    8+10     105.7604    238.85  | QV      |         |         |         | 
    8+20     109.0946    242.07  | QV      |         |         |         | 
    8+30     112.4745    245.37  | QV      |         |         |         | 
    8+40     115.9012    248.78  | QV      |         |         |         | 
    8+50     119.3760    252.27  | QV      |         |         |         | 
    9+ 0     122.8990    255.77  | QV      |         |         |         | 
    9+10     126.4717    259.37  | Q V     |         |         |         | 
    9+20     130.0956    263.10  | Q V     |         |         |         | 
    9+30     133.7726    266.95  | Q V     |         |         |         | 
    9+40     137.5045    270.93  | Q V     |         |         |         | 
    9+50     141.2931    275.05  | Q V     |         |         |         | 



   10+ 0     145.1386    279.19  | Q V     |         |         |         | 
   10+10     149.0433    283.48  | Q V     |         |         |         | 
   10+20     153.0096    287.95  | Q V     |         |         |         | 
   10+30     157.0398    292.60  | Q V     |         |         |         | 
   10+40     161.1368    297.44  | Q  V    |         |         |         | 
   10+50     165.3032    302.48  | Q  V    |         |         |         | 
   11+ 0     169.5421    307.75  | Q  V    |         |         |         | 
   11+10     173.8569    313.25  | Q  V    |         |         |         | 
   11+20     178.2510    319.01  | Q  V    |         |         |         | 
   11+30     182.7282    325.04  | Q  V    |         |         |         | 
   11+40     187.2926    331.37  | Q  V    |         |         |         | 
   11+50     191.9486    338.02  | Q   V   |         |         |         | 
   12+ 0     196.7010    345.02  | Q   V   |         |         |         | 
   12+10     201.5537    352.31  | Q   V   |         |         |         | 
   12+20     206.5101    359.83  |  Q  V   |         |         |         | 
   12+30     211.5737    367.62  |  Q  V   |         |         |         | 
   12+40     216.7486    375.70  |  Q  V   |         |         |         | 
   12+50     222.0350    383.79  |  Q   V  |         |         |         | 
   13+ 0     227.4310    391.76  |  Q   V  |         |         |         | 
   13+10     232.9473    400.48  |  Q   V  |         |         |         | 
   13+20     238.5995    410.35  |  Q   V  |         |         |         | 
   13+30     244.4031    421.34  |  Q   V  |         |         |         | 
   13+40     250.3746    433.53  |  Q   V  |         |         |         | 
   13+50     256.5308    446.94  |  Q    V |         |         |         | 
   14+ 0     262.8900    461.68  |  Q    V |         |         |         | 
   14+10     269.5148    480.96  |   Q   V |         |         |         | 
   14+20     276.5150    508.22  |   Q   V |         |         |         | 
   14+30     284.0019    543.55  |   Q    V|         |         |         | 
   14+40     292.1048    588.27  |    Q   V|         |         |         | 
   14+50     301.1141    654.08  |    Q   V|         |         |         | 
   15+ 0     311.4178    748.05  |     Q  V|         |         |         | 
   15+10     323.0344    843.37  |      Q  V         |         |         | 
   15+20     335.8526    930.60  |      Q  V         |         |         | 
   15+30     349.7721   1010.56  |       Q  V        |         |         | 
   15+40     364.6683   1081.47  |        Q|V        |         |         | 
   15+50     380.5404   1152.31  |        Q| V       |         |         | 
   16+ 0     397.7725   1251.05  |         Q V       |         |         | 
   16+10     418.2353   1485.60  |         | QV      |         |         | 
   16+20     443.2910   1819.05  |         |   VQ    |         |         | 
   16+30     473.1986   2171.29  |         |    V  Q |         |         | 
   16+40     510.0579   2675.99  |         |     V   | Q       |         | 
   16+50     560.5685   3667.07  |         |      V  |         |Q        | 
   17+ 0     624.6403   4651.61  |         |        V|         |        Q| 
   17+10     684.7644   4365.01  |         |          V        |      Q  | 
   17+20     735.2381   3664.39  |         |         |  V      |Q        | 
   17+30     778.3327   3128.67  |         |         |   V Q   |         | 
   17+40     814.7344   2642.77  |         |         | Q  V    |         | 
   17+50     846.4923   2305.62  |         |        Q|     V   |         | 
   18+ 0     874.5898   2039.88  |         |      Q  |      V  |         | 
   18+10     899.6538   1819.65  |         |    Q    |       V |         | 

Q100



   18+20     921.9431   1618.20  |         |  Q      |        V|         | 
   18+30     942.3112   1478.73  |         | Q       |        V|         | 
   18+40     960.7813   1340.93  |         |Q        |         V         | 
   18+50     977.7313   1230.57  |         Q         |          V        | 
   19+ 0     993.3988   1137.46  |        Q|         |         |V        | 
   19+10    1008.0847   1066.19  |        Q|         |         | V       | 
   19+20    1021.9084   1003.61  |       Q |         |         | V       | 
   19+30    1035.0077    951.01  |       Q |         |         | V       | 
   19+40    1047.1680    882.84  |      Q  |         |         |  V      | 
   19+50    1058.6013    830.05  |      Q  |         |         |  V      | 
   20+ 0    1069.0634    759.55  |     Q   |         |         |   V     | 
   20+10    1079.0576    725.58  |     Q   |         |         |   V     | 
   20+20    1088.6030    693.00  |    Q    |         |         |   V     | 
   20+30    1097.7091    661.10  |    Q    |         |         |   V     | 
   20+40    1106.3272    625.67  |    Q    |         |         |    V    | 
   20+50    1114.6024    600.78  |    Q    |         |         |    V    | 
   21+ 0    1122.5091    574.03  |   Q     |         |         |    V    | 
   21+10    1129.9481    540.07  |   Q     |         |         |    V    | 
   21+20    1137.0033    512.21  |   Q     |         |         |     V   | 
   21+30    1143.8541    497.37  |   Q     |         |         |     V   | 
   21+40    1150.4568    479.36  |   Q     |         |         |     V   | 
   21+50    1156.6503    449.65  |  Q      |         |         |     V   | 
   22+ 0    1162.6060    432.39  |  Q      |         |         |     V   | 
   22+10    1168.3927    420.11  |  Q      |         |         |      V  | 
   22+20    1173.9389    402.66  |  Q      |         |         |      V  | 
   22+30    1179.1124    375.60  |  Q      |         |         |      V  | 
   22+40    1184.1285    364.17  |  Q      |         |         |      V  | 
   22+50    1188.9997    353.65  |  Q      |         |         |      V  | 
   23+ 0    1193.6067    334.47  | Q       |         |         |      V  | 
   23+10    1197.8946    311.31  | Q       |         |         |       V | 
   23+20    1202.0744    303.45  | Q       |         |         |       V | 
   23+30    1206.1685    297.24  | Q       |         |         |       V | 
   23+40    1210.2258    294.56  | Q       |         |         |       V | 
   23+50    1214.2318    290.84  | Q       |         |         |       V | 
   24+ 0    1218.1521    284.62  | Q       |         |         |       V | 
   24+10    1221.9808    277.96  | Q       |         |         |       V | 
   24+20    1225.6964    269.75  | Q       |         |         |       V | 
   24+30    1229.2712    259.53  | Q       |         |         |        V| 
   24+40    1232.6632    246.26  | Q       |         |         |        V| 
   24+50    1235.7303    222.68  |Q        |         |         |        V| 
   25+ 0    1238.2674    184.19  |Q        |         |         |        V| 
   25+10    1240.4514    158.56  |Q        |         |         |        V| 
   25+20    1242.3772    139.81  |Q        |         |         |        V| 
   25+30    1244.0923    124.52  |Q        |         |         |        V| 
   25+40    1245.6316    111.75  Q         |         |         |        V| 
   25+50    1246.9632     96.68  Q         |         |         |        V| 
   26+ 0    1247.9511     71.72  Q         |         |         |        V| 
   26+10    1248.8364     64.27  Q         |         |         |        V| 
   26+20    1249.6291     57.55  Q         |         |         |        V| 
   26+30    1250.3399     51.61  Q         |         |         |        V| 



   26+40    1250.9796     46.44  Q         |         |         |        V| 
   26+50    1251.5568     41.91  Q         |         |         |        V| 
   27+ 0    1252.0836     38.25  Q         |         |         |        V| 
   27+10    1252.5645     34.91  Q         |         |         |        V| 
   27+20    1253.0035     31.87  Q         |         |         |        V| 
   27+30    1253.4032     29.02  Q         |         |         |        V| 
   27+40    1253.7684     26.51  Q         |         |         |        V| 
   27+50    1254.1018     24.20  Q         |         |         |        V| 
   28+ 0    1254.4086     22.28  Q         |         |         |        V| 
   28+10    1254.6906     20.47  Q         |         |         |        V| 
   28+20    1254.9491     18.77  Q         |         |         |        V| 
   28+30    1255.1858     17.18  Q         |         |         |        V| 
   28+40    1255.4027     15.75  Q         |         |         |        V| 
   28+50    1255.6008     14.39  Q         |         |         |        V| 
   29+ 0    1255.7814     13.11  Q         |         |         |        V| 
   29+10    1255.9465     11.99  Q         |         |         |        V| 
   29+20    1256.0978     10.99  Q         |         |         |        V| 
   29+30    1256.2358     10.01  Q         |         |         |        V| 
   29+40    1256.3606      9.07  Q         |         |         |        V| 
   29+50    1256.4745      8.27  Q         |         |         |        V| 
   30+ 0    1256.5782      7.53  Q         |         |         |        V| 
   30+10    1256.6719      6.81  Q         |         |         |        V| 
   30+20    1256.7563      6.12  Q         |         |         |        V| 
   30+30    1256.8333      5.59  Q         |         |         |        V| 
   30+40    1256.9034      5.09  Q         |         |         |        V| 
   30+50    1256.9666      4.59  Q         |         |         |        V| 
   31+ 0    1257.0240      4.17  Q         |         |         |        V| 
   31+10    1257.0773      3.87  Q         |         |         |        V| 
   31+20    1257.1265      3.58  Q         |         |         |        V| 
   31+30    1257.1718      3.29  Q         |         |         |        V| 
   31+40    1257.2130      2.99  Q         |         |         |        V| 
   31+50    1257.2497      2.67  Q         |         |         |        V| 
   32+ 0    1257.2822      2.36  Q         |         |         |        V| 
   32+10    1257.3104      2.05  Q         |         |         |        V| 
   32+20    1257.3344      1.75  Q         |         |         |        V| 
   32+30    1257.3544      1.45  Q         |         |         |        V| 
   32+40    1257.3703      1.16  Q         |         |         |        V| 
   32+50    1257.3825      0.89  Q         |         |         |        V| 
   33+ 0    1257.3925      0.72  Q         |         |         |        V| 
   33+10    1257.4003      0.57  Q         |         |         |        V| 
   33+20    1257.4061      0.42  Q         |         |         |        V| 
   33+30    1257.4099      0.28  Q         |         |         |        V| 
   33+40    1257.4117      0.13  Q         |         |         |         V 
-----------------------------------------------------------------------
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UNIT HYDROGRAPH
AREA = 8,260 ACRES
WC LENGTH = 46,042 FT
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NOAA ATLAS 14 POINT RAINFALLS  


















