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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 40 acres of vacant property located 

on the east side of Dakota Road between Gustine Street to the north and Fresno Road 

to the south. The site is located on the west side of the Apple Valley Airport within the 

North Apple Valley Industrial Specific Plan in the Town of Apple Valley, CA. Future 

development of the site will be construction of a warehouse facility. 

 

METHODOLOGY 

  

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

the unit hydrograph 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 and an examination of the project site. 

 

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 1.06”. Per the afore-mentioned addendum, AMC II was used for the project 

site and the soil types were determined to be Soil Type A throughout the watershed with 

a small, localized area of Type C soils at Node 21 of the watershed per the Natural 

Resources Conservation Service’s “Web Soil Survey”. Rainfall and soils maps are 

included as exhibits in Section 3 of this report. 

 

The watershed area tributary to the northern boundary of the proposed project, 

Gustine Street, is approximately 383 acres. The watershed area tributary to the eastern 

boundary of the project, the proposed extension of Ramona Road, is approximately 130 

acres. The rational method was used to analyze the storm runoff from these watersheds. 

There are minor areas of existing scour within the site from past storm runoff flows and 

evidence of runoff in the form of sheet flows crossing the project. 

 



 
 

 

 

The offsite tributary areas examined in this study are shown in Table A. 

 
Table A 

 
 

Sub-area 

Elevation 
Difference 

(ft.) 

Length 
(ft) 

Area 
(Acres) 

Avg. Slope 
(ft/ft) 

Node 11 – Node 17 167 11,475 382.8 0.0146 
Node 21 – Node 26 107 6,770 129.6 0.0158 

 
 

EXISTING CONDITIONS 

 

The site encompasses approximately 40 acres of vacant property located on the 

east side of Dakota Road between Gustine Street to the north and Fresno Road to the 

south. The watershed area tributary to the northern boundary of the proposed project, 

Gustine Street, is approximately 383 acres. The watershed area tributary to the eastern 

boundary of the project, the proposed extension of Ramona Road, is approximately 130 

acres. There are minor areas of existing scour within the site from past storm runoff flows 

and evidence of runoff in the form of sheet flows crossing the project. 

  

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

 

Table B 
 

 
Sub-Area Q100 (cfs) 

Node 11 – Node 17 165.3 
Node 21 – Node 26 71.5 

 

 

 

 



 
 

CONCLUSIONS AND RECOMMENDATIONS 

 

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

stated previously. Development of the project site is a warehouse facility being designed 

with engineered grading and drainage plans. Runoff from the north will be intercepted 

within the street improvements of Gustine Street and conveyed around the proposed 

warehouse with a storm drain system in the proposed street right-of-way. The storm drain 

system will convey runoff flows to their historical flow location along the southern project 

boundary on Fresno Road. 

 

Storm runoff from the east will be intercepted within the street improvements of 

Ramona Road. These flows will also be conveyed around the warehouse facility within a 

storm drain system in the proposed street right-of-way to their historical flow location 

within Fresno Road. The two storm drains join together on the north side of Fresno Road 

and convey the storm runoff south of Fresno Road to an existing drainage swale along 

the south side of Fresno Road. The runoff will bubble out into the swale following its 

historical flow path. 



 

 

 

SECTION 2 

 

 

EXHIBITS 



 

VICINITY MAP 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



PROJECT SITE



 

PROPOSED DEVELOPMENT PLAN 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



PROPOSED GRADING
AND DRAINAGE PLAN



 

 

SECTION 3 

 

 

HYDROLOGY CALCULATIONS 



 

RATIONAL CALCULATIONS – Q100 



OFFSITE RATIONAL CALCULATIONS



   San Bernardino County Rational Hydrology Program

       (Hydrology Manual Date - August 1986)

  CIVILCADD/CIVILDESIGN  Engineering Software, (c) 1989-2019 Version 9.1
  Rational Hydrology Study        Date: 09/03/24
 ------------------------------------------------------------------------
 TERRA NOVA PLANNING - DAKOTA & GUSTINE WAREHOUSE - JOB 4171.001
 OFF-SITE TRIBUTARY STORM RUNOFF
 NODE 11 - NODE 17
 100-YEAR STORM EVENT - AMC II
 ------------------------------------------------------------------------
 MERRELL JOHNSON ENGINEERING
 22221 HIGHWAY 18
 APPLE VALLEY, CA 92307
 (760) 240-8000
 ------------------------------------------------------------------------
  *********   Hydrology Study Control Information **********
 ------------------------------------------------------------------------
 Rational hydrology study storm event year is   100.0
 Computed rainfall intensity:
 Storm year =   100.00   1 hour rainfall =     1.060 (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 = 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
 Pervious ratio(Ap) = 1.0000     Max loss rate(Fm)=     0.578(In/Hr)
 Initial subarea data:
 Initial area flow distance =   937.000(Ft.)
 Top (of initial area) elevation =  3149.000(Ft.)
 Bottom (of initial area) elevation =  3136.000(Ft.)
 Difference in elevation =    13.000(Ft.)
 Slope =    0.01387  s(%)=       1.39
 TC = k(0.525)*[(length^3)/(elevation change)]^0.2
 Initial area time of concentration =   19.073 min.
 Rainfall intensity =      2.364(In/Hr) for a   100.0 year storm
 Effective runoff coefficient used for area (Q=KCIA) is C = 0.680
 Subarea runoff =     16.075(CFS)
 Total initial stream area =       10.000(Ac.)
 Pervious area fraction = 1.000



 Initial area Fm value =    0.578(In/Hr)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station       12.000 to Point/Station       13.000
 **** IRREGULAR CHANNEL FLOW TRAVEL TIME ****
 ______________________________________________________________________
 Depth of flow =   0.630(Ft.), Average velocity =   3.128(Ft/s)
  ******* Irregular Channel Data ***********
 -----------------------------------------------------------------
 Information entered for subchannel number 1 :
 Point number      'X' coordinate     'Y' coordinate
  1              0.00              1.00
  2              5.00              0.00
  3             10.00              0.00
  4             15.00              1.00
 Manning's 'N' friction factor =   0.035
 -----------------------------------------------------------------
 Sub-Channel flow  =     16.075(CFS)
    '     '  flow top width =     11.304(Ft.)
   '     '    velocity=    3.128(Ft/s)
    '     '  area =      5.139(Sq.Ft)
    '     '  Froude number =     0.818 

 Upstream point elevation =  3136.000(Ft.)
 Downstream point elevation =  3125.000(Ft.)
 Flow length =   698.000(Ft.)
 Travel time  =    3.72 min.
 Time of concentration =   22.79 min.
 Depth of flow =   0.630(Ft.)
 Average velocity =   3.128(Ft/s)
 Total irregular channel flow =    16.075(CFS)
 Irregular channel normal depth above invert elev. =   0.630(Ft.)
 Average velocity of channel(s) =   3.128(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
 Pervious ratio(Ap) = 1.0000     Max loss rate(Fm)=     0.578(In/Hr)
 Time of concentration =    22.79 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 = 0.651
 Subarea runoff =     27.246(CFS) for   21.900(Ac.)



  Total runoff =     43.320(CFS)
 Effective area this stream =       31.90(Ac.)
 Total Study Area (Main Stream No. 1) =       31.90(Ac.)
 Area averaged Fm value =    0.578(In/Hr)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station       13.000 to Point/Station       14.000
 **** IRREGULAR CHANNEL FLOW TRAVEL TIME ****
 ______________________________________________________________________
 Depth of flow =   0.801(Ft.), Average velocity =   3.861(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  =     43.321(CFS)
    '     '  flow top width =     18.011(Ft.)
   '     '    velocity=    3.861(Ft/s)
    '     '  area =     11.220(Sq.Ft)
    '     '  Froude number =     0.862 

 Upstream point elevation =  3125.000(Ft.)
 Downstream point elevation =  3106.000(Ft.)
 Flow length =  1208.000(Ft.)
 Travel time  =    5.21 min.
 Time of concentration =   28.01 min.
 Depth of flow =   0.801(Ft.)
 Average velocity =   3.861(Ft/s)
 Total irregular channel flow =    43.320(CFS)
 Irregular channel normal depth above invert elev. =   0.801(Ft.)
 Average velocity of channel(s) =   3.861(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
 Pervious ratio(Ap) = 1.0000     Max loss rate(Fm)=     0.578(In/Hr)
 Time of concentration =    28.01 min.
 Rainfall intensity =      1.807(In/Hr) for a   100.0 year storm



 Effective runoff coefficient used for area,(total area with modified
 rational method)(Q=KCIA) is C = 0.612
 Subarea runoff =     39.388(CFS) for   42.900(Ac.)
  Total runoff =     82.708(CFS)
 Effective area this stream =       74.80(Ac.)
 Total Study Area (Main Stream No. 1) =       74.80(Ac.)
 Area averaged Fm value =    0.578(In/Hr)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station       14.000 to Point/Station       15.000
 **** IRREGULAR CHANNEL FLOW TRAVEL TIME ****
 ______________________________________________________________________
 Depth of flow =   0.972(Ft.), Average velocity =   4.284(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             25.00              0.00
  4             35.00              2.00
 Manning's 'N' friction factor =   0.035
 -----------------------------------------------------------------
 Sub-Channel flow  =     82.708(CFS)
    '     '  flow top width =     24.720(Ft.)
   '     '    velocity=    4.284(Ft/s)
    '     '  area =     19.305(Sq.Ft)
    '     '  Froude number =     0.854 

 Upstream point elevation =  3106.000(Ft.)
 Downstream point elevation =  3076.000(Ft.)
 Flow length =  2097.000(Ft.)
 Travel time  =    8.16 min.
 Time of concentration =   36.16 min.
 Depth of flow =   0.972(Ft.)
 Average velocity =   4.284(Ft/s)
 Total irregular channel flow =    82.708(CFS)
 Irregular channel normal depth above invert elev. =   0.972(Ft.)
 Average velocity of channel(s) =   4.284(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



 Pervious ratio(Ap) = 1.0000     Max loss rate(Fm)=     0.578(In/Hr)
 Time of concentration =    36.16 min.
 Rainfall intensity =      1.511(In/Hr) for a   100.0 year storm
 Effective runoff coefficient used for area,(total area with modified
 rational method)(Q=KCIA) is C = 0.555
 Subarea runoff =     50.903(CFS) for   84.400(Ac.)
  Total runoff =    133.612(CFS)
 Effective area this stream =      159.20(Ac.)
 Total Study Area (Main Stream No. 1) =      159.20(Ac.)
 Area averaged Fm value =    0.578(In/Hr)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station       15.000 to Point/Station       16.000
 **** IRREGULAR CHANNEL FLOW TRAVEL TIME ****
 ______________________________________________________________________
 Depth of flow =   1.068(Ft.), Average velocity =   4.934(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             30.00              0.00
  4             40.00              2.00
 Manning's 'N' friction factor =   0.035
 -----------------------------------------------------------------
 Sub-Channel flow  =    133.612(CFS)
    '     '  flow top width =     30.685(Ft.)
   '     '    velocity=    4.934(Ft/s)
    '     '  area =     27.078(Sq.Ft)
    '     '  Froude number =     0.926 

 Upstream point elevation =  3076.000(Ft.)
 Downstream point elevation =  3033.000(Ft.)
 Flow length =  2670.000(Ft.)
 Travel time  =    9.02 min.
 Time of concentration =   45.18 min.
 Depth of flow =   1.068(Ft.)
 Average velocity =   4.934(Ft/s)
 Total irregular channel flow =   133.612(CFS)
 Irregular channel normal depth above invert elev. =   1.068(Ft.)
 Average velocity of channel(s) =   4.934(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
 Pervious ratio(Ap) = 1.0000     Max loss rate(Fm)=     0.578(In/Hr)
 Time of concentration =    45.18 min.
 Rainfall intensity =      1.293(In/Hr) for a   100.0 year storm
 Effective runoff coefficient used for area,(total area with modified
 rational method)(Q=KCIA) is C = 0.497
 Subarea runoff =     19.045(CFS) for   78.200(Ac.)
  Total runoff =    152.657(CFS)
 Effective area this stream =      237.40(Ac.)
 Total Study Area (Main Stream No. 1) =      237.40(Ac.)
 Area averaged Fm value =    0.578(In/Hr)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station       16.000 to Point/Station       17.000
 **** IRREGULAR CHANNEL FLOW TRAVEL TIME ****
 ______________________________________________________________________
 Depth of flow =   1.132(Ft.), Average velocity =   4.305(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  =    152.657(CFS)
    '     '  flow top width =     42.642(Ft.)
   '     '    velocity=    4.305(Ft/s)
    '     '  area =     35.459(Sq.Ft)
    '     '  Froude number =     0.832 

 Upstream point elevation =  3033.000(Ft.)
 Downstream point elevation =  2982.000(Ft.)
 Flow length =  3865.000(Ft.)
 Travel time  =   14.96 min.
 Time of concentration =   60.14 min.
 Depth of flow =   1.132(Ft.)
 Average velocity =   4.305(Ft/s)
 Total irregular channel flow =   152.657(CFS)
 Irregular channel normal depth above invert elev. =   1.132(Ft.)
 Average velocity of channel(s) =   4.305(Ft/s)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station       16.000 to Point/Station       17.000
 **** SUBAREA FLOW ADDITION ****
 ______________________________________________________________________



 UNDEVELOPED (poor cover) subarea           
 Decimal fraction soil group A = 1.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 0.000
 SCS curve number for soil(AMC 2)  = 67.00
 Pervious ratio(Ap) = 1.0000     Max loss rate(Fm)=     0.578(In/Hr)
 Time of concentration =    60.14 min.
 Rainfall intensity =      1.058(In/Hr) for a   100.0 year storm
 Effective runoff coefficient used for area,(total area with modified
 rational method)(Q=KCIA) is C = 0.408
 Subarea runoff =     12.674(CFS) for  145.400(Ac.)
  Total runoff =    165.331(CFS)
 Effective area this stream =      382.80(Ac.)
 Total Study Area (Main Stream No. 1) =      382.80(Ac.)
 Area averaged Fm value =    0.578(In/Hr)
 End of computations, Total Study Area =          382.80 (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) 1989-2019 Version 9.1
  Rational Hydrology Study        Date: 09/03/24
 ------------------------------------------------------------------------
 TERRA NOVA PLANNING - DAKOTA & GUSTINE WAREHOUSE - JOB 4171.001
 OFF-SITE TRIBUTARY STORM RUNOFF
 NODE 21 - NODE 26
 100-YEAR STORM EVENT - AMC II
 ------------------------------------------------------------------------
 MERRELL JOHNSON ENGINEERING
 22221 HIGHWAY 18
 APPLE VALLEY, CA 92307
 (760) 240-8000
 ------------------------------------------------------------------------
  *********   Hydrology Study Control Information **********
 ------------------------------------------------------------------------
 Rational hydrology study storm event year is   100.0
 Computed rainfall intensity:
 Storm year =   100.00   1 hour rainfall =     1.060 (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 =  1000.000(Ft.)
 Top (of initial area) elevation =  3084.000(Ft.)
 Bottom (of initial area) elevation =  3074.000(Ft.)
 Difference in elevation =    10.000(Ft.)
 Slope =    0.01000  s(%)=       1.00
 TC = k(0.525)*[(length^3)/(elevation change)]^0.2
 Initial area time of concentration =   20.901 min.
 Rainfall intensity =      2.218(In/Hr) for a   100.0 year storm
 Effective runoff coefficient used for area (Q=KCIA) is C = 0.792
 Subarea runoff =      5.975(CFS)
 Total initial stream area =        3.400(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 =   0.330(Ft.), Average velocity =   2.724(Ft/s)
  ******* Irregular Channel Data ***********
 -----------------------------------------------------------------
 Information entered for subchannel number 1 :
 Point number      'X' coordinate     'Y' coordinate
  1              0.00              1.00
  2              5.00              0.00
  3             10.00              0.00
  4             15.00              1.00
 Manning's 'N' friction factor =   0.035
 -----------------------------------------------------------------
 Sub-Channel flow  =      5.975(CFS)
    '     '  flow top width =      8.299(Ft.)
   '     '    velocity=    2.724(Ft/s)
    '     '  area =      2.193(Sq.Ft)
    '     '  Froude number =     0.934 

 Upstream point elevation =  3074.000(Ft.)
 Downstream point elevation =  3052.000(Ft.)
 Flow length =   897.000(Ft.)
 Travel time  =    5.49 min.
 Time of concentration =   26.39 min.
 Depth of flow =   0.330(Ft.)
 Average velocity =   2.724(Ft/s)
 Total irregular channel flow =     5.975(CFS)
 Irregular channel normal depth above invert elev. =   0.330(Ft.)
 Average velocity of channel(s) =   2.724(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
 Pervious ratio(Ap) = 1.0000     Max loss rate(Fm)=     0.578(In/Hr)
 Time of concentration =    26.39 min.
 Rainfall intensity =      1.884(In/Hr) for a   100.0 year storm
 Effective runoff coefficient used for area,(total area with modified
 rational method)(Q=KCIA) is C = 0.667
 Subarea runoff =      8.730(CFS) for    8.300(Ac.)



  Total runoff =     14.704(CFS)
 Effective area this stream =       11.70(Ac.)
 Total Study Area (Main Stream No. 1) =       11.70(Ac.)
 Area averaged Fm value =    0.487(In/Hr)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station       23.000 to Point/Station       24.000
 **** IRREGULAR CHANNEL FLOW TRAVEL TIME ****
 ______________________________________________________________________
 Depth of flow =   0.407(Ft.), Average velocity =   2.998(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  =     14.705(CFS)
    '     '  flow top width =     14.074(Ft.)
   '     '    velocity=    2.998(Ft/s)
    '     '  area =      4.904(Sq.Ft)
    '     '  Froude number =     0.895 

 Upstream point elevation =  3052.000(Ft.)
 Downstream point elevation =  3032.000(Ft.)
 Flow length =   976.000(Ft.)
 Travel time  =    5.43 min.
 Time of concentration =   31.81 min.
 Depth of flow =   0.407(Ft.)
 Average velocity =   2.998(Ft/s)
 Total irregular channel flow =    14.704(CFS)
 Irregular channel normal depth above invert elev. =   0.407(Ft.)
 Average velocity of channel(s) =   2.998(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
 Pervious ratio(Ap) = 1.0000     Max loss rate(Fm)=     0.578(In/Hr)
 Time of concentration =    31.81 min.
 Rainfall intensity =      1.653(In/Hr) for a   100.0 year storm



 Effective runoff coefficient used for area,(total area with modified
 rational method)(Q=KCIA) is C = 0.605
 Subarea runoff =     14.970(CFS) for   18.000(Ac.)
  Total runoff =     29.675(CFS)
 Effective area this stream =       29.70(Ac.)
 Total Study Area (Main Stream No. 1) =       29.70(Ac.)
 Area averaged Fm value =    0.542(In/Hr)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station       24.000 to Point/Station       25.000
 **** IRREGULAR CHANNEL FLOW TRAVEL TIME ****
 ______________________________________________________________________
 Depth of flow =   0.508(Ft.), Average velocity =   3.334(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             25.00              0.00
  4             35.00              2.00
 Manning's 'N' friction factor =   0.035
 -----------------------------------------------------------------
 Sub-Channel flow  =     29.675(CFS)
    '     '  flow top width =     20.076(Ft.)
   '     '    velocity=    3.334(Ft/s)
    '     '  area =      8.902(Sq.Ft)
    '     '  Froude number =     0.882 

 Upstream point elevation =  3032.000(Ft.)
 Downstream point elevation =  3009.000(Ft.)
 Flow length =  1253.000(Ft.)
 Travel time  =    6.26 min.
 Time of concentration =   38.08 min.
 Depth of flow =   0.508(Ft.)
 Average velocity =   3.334(Ft/s)
 Total irregular channel flow =    29.675(CFS)
 Irregular channel normal depth above invert elev. =   0.508(Ft.)
 Average velocity of channel(s) =   3.334(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



 Pervious ratio(Ap) = 1.0000     Max loss rate(Fm)=     0.578(In/Hr)
 Time of concentration =    38.08 min.
 Rainfall intensity =      1.457(In/Hr) for a   100.0 year storm
 Effective runoff coefficient used for area,(total area with modified
 rational method)(Q=KCIA) is C = 0.552
 Subarea runoff =     25.232(CFS) for   38.500(Ac.)
  Total runoff =     54.907(CFS)
 Effective area this stream =       68.20(Ac.)
 Total Study Area (Main Stream No. 1) =       68.20(Ac.)
 Area averaged Fm value =    0.563(In/Hr)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station       25.000 to Point/Station       26.000
 **** IRREGULAR CHANNEL FLOW TRAVEL TIME ****
 ______________________________________________________________________
 Depth of flow =   0.699(Ft.), Average velocity =   3.343(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             30.00              0.00
  4             40.00              2.00
 Manning's 'N' friction factor =   0.035
 -----------------------------------------------------------------
 Sub-Channel flow  =     54.907(CFS)
    '     '  flow top width =     26.991(Ft.)
   '     '    velocity=    3.343(Ft/s)
    '     '  area =     16.425(Sq.Ft)
    '     '  Froude number =     0.755 

 Upstream point elevation =  3009.000(Ft.)
 Downstream point elevation =  2977.000(Ft.)
 Flow length =  2644.000(Ft.)
 Travel time  =   13.18 min.
 Time of concentration =   51.26 min.
 Depth of flow =   0.699(Ft.)
 Average velocity =   3.343(Ft/s)
 Total irregular channel flow =    54.907(CFS)
 Irregular channel normal depth above invert elev. =   0.699(Ft.)
 Average velocity of channel(s) =   3.343(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
 Pervious ratio(Ap) = 1.0000     Max loss rate(Fm)=     0.578(In/Hr)
 Time of concentration =    51.26 min.
 Rainfall intensity =      1.183(In/Hr) for a   100.0 year storm
 Effective runoff coefficient used for area,(total area with modified
 rational method)(Q=KCIA) is C = 0.466
 Subarea runoff =     16.637(CFS) for   61.400(Ac.)
  Total runoff =     71.544(CFS)
 Effective area this stream =      129.60(Ac.)
 Total Study Area (Main Stream No. 1) =      129.60(Ac.)
 Area averaged Fm value =    0.570(In/Hr)
 End of computations, Total Study Area =          129.60 (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 =  67.5
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