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 PROJECT DESCRIPTION 

P R O J E C T  C O N T E X T  

The pro ject  s i te  i s  vacant  and l ies  east  o f  Enterpr i se Way and is  sur rounded by indust r ia l  bus inesses 
on the nor th ,  west  and south s ides o f  the  proper ty  and a ra i lway owned by  BNSF that  runs a round the  
nor th  and eas t  s ide of  the s i te .  The pro ject  w i l l  i ns ta l l  202 park ing s ta l ls  wi th  assoc ia ted pavement  
areas,  a  for ty - foo t -wide d r ive a is le ,  and ut i l i t ies  such as water ,  sewer  and dra inage  in f rast ructure such 
as s to rm dra inp ipes and in le ts .  The proper ty  is  current ly  about  438 ,000  square fee t  o f  undeveloped 
land wi th  ut i l i t ies  that  se rves the ex is t ing s i te .  The  pro jec t  is  in  the Ci ty  o f  V ic torv i l l e ,  CA east  o f  the 
in tersect ion o f  Enterpr ise  Way Nutro Way at  the end of  an access road fo r  Nutro Way.  The pro ject  area 
of  s tudy is  10.06 acres that  inc lude the area bounded by  the proper ty  l ines of  the s i te  a long wi th  the  
pr ivate dr iveway ent rance sou th o f  the pro jec t .   

In  add i t ion to  the p roposed improvements ,  the pro jec t  area wi l l  have a dual -purpose 
deten t ion / in f i l t ra t ion bas in located on the nor th  s ide of  the proper ty ,  which  wi l l  be u t i l i zed to  deta in  
the increase of  vo lume due to  the  inc rease  of  imperv ious  sur face  area.  The repor t  hereon w i l l  ca lcu la te 
des ign  s to rm f low rates at  des igna ted points  o f  i n teres t  fo r  the 100,  10,  and 2-year  s torm event  and 
wi l l  be used to  s ize dra inage fac i l i t ies  fo r  the s i te .   

 

 

Figure  0-1:  Vicini ty Map 

E X I S T I N G  D R A I N A G E  F A C I L I T I E S  

There  is  one  ex is t ing d ra inage  fac i l i ty  eas t  o f  our  pro jec t  s i te .  Re fer r ing  to  Appendix  B  Proposed 
Condi t ion Hydro logy  Map and the approved March 8 ,  2005  Improvement  P lans  PM 16201 (P-602) ;  Sheet  
12A in  Append ix  G,  the ex is t ing fac i l i t y  is  a  g rated  in le t  wi th  a  24”  s to rm dra in  l ine tha t  dra ins to  the 
ex is t ing  bas in nor th  of  the ra i lway ,  the  ou t le t  p ipe  f rom the  bas in then  dra ins east  and  connec t  to  the 
ex is t ing t rapezoida l  channel ,  deno ted as j -01 in  the Ci ty  o f  V ic torv i l le ’s  Mas ter  P lan of  Dra inage.   
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P U R P O S E  

The purpose  of  the  enc losed Hydro logy  Study  is  to  evalua te ant i c ipa ted  f lows fo r  the  100-year  s torm 
event  and  prov ide  s iz ing  recommendat ions for  the ons i te  dra inage  fac i l i t i es .  Addi t iona l ly ,  th is  s tudy 
wi l l  ve r i fy  the proposed bas in capac i ty ,  for  the purpose of  mi t iga t ing the increase in  ons i te  runof f  o f  
the proposed  f lag lo t .  Calcu la t ions are  based on  the  methodolog ies  out l i ned in  the  San  Bernard ino 
County  F lood Contro l  and  Water  Conserva t ion  Dis t r ic t  Hydro logy  Manual  (SBCHM).  
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 EXISTING (PRE-DEVELOPED) HYDROLOGIC CONDITIONS   

The pro jects  ex is t ing condi t ion is  most ly  undeveloped so for  the purposes of  compar ing the pre and  
post  condi t i on hydro logy,  the  ex is t ing  condi t i on is  modeled as undeveloped  wi th  a perv ious  ra t io  o f  1 .  
A aer ia l  topograph ic  su rvey was used  to  show the ex is t ing condi t ion  f low pa th,  wh ich was used for  the 
hydro logy  ana lys is .  As shown in  Appendix  B Ex is t ing  Condi t i on Hydro logy Map,  the ex is t ing  f l ows 
t raverse the s i te  in  a  genera l ly  sou th to  nor th  d i rect ion  wi th  an  average gent le  s lope of  2%.  

Soi l  c lass i f icat ion  fo r  the  s i te  is  predominant l y  C lass ‘C ’  so i ls ,  which  is  descr ibed as moderate ly  h igh 
runof f  po ten t ia l .  Genera l ly ,  C lass  ‘C ’  so i ls  have s low in f i l t ra t ion  ra tes  when thoroughly  we t ted  and 
cons is t ing  ch ief ly  o f  so i l s  wi th  moderate ly  f ine to  f ine  tex ture ,  which have a s low rate o f  wa ter  
t ransmiss ion.  The  so i l  c lass i f ica t ion  boundary  l imi t  is  based on the  Web Soi l  Survey,  wh ich  i s  
re ferenced  in  Appendix  G of  th is  repor t .   

The reader  is  adv ised to  re fer  to  the 'Ex is t ing Condi t ion Hydro logy Map'  inc luded in  the Appendix  o f  
th is  repor t  fo r  addi t ional  in format ion on  the  ex is t ing hydro log ic  character is t i cs  o f  the  s i te .  Hydro log ic  
ca lcu la t ions are a lso  inc luded in  the Appendix  C .  
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 PROPOSED (POST-DEVELOPMENT) HYDROLOGIC CONDITIONS 

O N S I T E  F L O W S  

The pro jec t  i s  a  commerc ia l / indust r ia l  s i te  that  w i l l  be used as ex tended park ing space  for  the  ex is t ing 
indus t r ia l  s i te  south of  the pro ject .  The p ro ject  wi l l  expand approx imate ly  438,200 square feet  o f  
pavement  area w i th  202  park ing  s ta l ls .  The  dra inage path  fo l lows  the  ex is t ing condi t ion  pat te rn,  where 
f lows genera l ly  sheet  f low nor th  towards the proposed de tent ion / in f i l t ra t ion bas in ,  which wi l l  be used  
for  the purpose o f  peak f low mi t iga t ion  of  the  10-year  and 100-year  s to rm event  and  funct ion for  the 
purpose of  water  qual i ty  for  the  2-year  s torm even t .  The  bas in  wi l l  inc lude  an out le t  s t ructure wi th  an 
or i f i ce a t  an e levat ion of  1 .5 ’  that  wi l l  convey the s torm water  to  the ex is t ing  s torm dra in  fac i l i t ies  nor th 
of  the p ro ject .  Per  the Developed condi t i on Hydro logy map in  Appendix  B the bas in wi l l  have a vo lume 
capaci ty  o f  74,000 cubic  feet .   
 
The pro jec t  wi l l  const ruc t  s torm dra in  in le t  and underground  s torm dra inp ipes to  convey the ons i te  
dra inage to  the proposed bas in.  Dra inage w i l l  u l t imate ly  dra in  to  the ex is t ing of fs i te  t rapezo ida l  
channe l ,  on the pro jects  easter ly  boundary.  The reader  is  adv ised to  re fer  to  the  ‘Proposed Condi t ion 
Hydro logy  Map'  i nc luded  in  the  Appendix  B  o f  th is  repor t  fo r  addi t ional  in format ion  on  the  p roposed 
hydro log ic  character is t ics  of  the s i te .  Hydro log ic  ca lcu la t ions a re a lso inc luded in  the Append ix  C.  
 

O F F S I T E  F L O W S  

There is  no o f fs i te  dra inage t r ibutary  to  the s i te .  Any dra inage f rom the ex is t ing deve lopments  around 
the p ro ject  d ra in  to  the i r  respec t ive  bas ins through ex is t ing s torm dra in .    
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 METHODOLOGY 

H Y D R O L O G Y  

Hydro log ic  ca lcu la t ions for  the pro ject  were per formed us ing the methods ou t l ined in  the San 
Bernard ino  County  Hydro logy Manual ,  which inc lude the Rat ional  Method and Uni t  hydrograph method .  
The 2-Year ,  10-Year  and  100-Year  des ign s to rm was ana lyzed us ing the Rat ional  Method ,  which was 
used to  ca lcu la te  peak f low rates that  wi l l  be  used for  the  purpose  of  s iz ing dra inage in f rast ructure.  
The 10-Year  and  100-Year ,  24-Hour  s torm events  wi l l  be analyzed us ing the Uni t  Hydrograph Method,  
which  was  used  to  ver i f y  the bas in  capac i ty  and ensure  the  p ro ject  meets  the mi t iga t ion  c r i te r ia  fo r  the 
purpose of  downs tream f looding .  The AMC va lue used for  the Uni t  Hydrograph Ana lys is  was an AMC 
of  2 ,  based  on  the loca t ion o f  the  pro jec t  in  F igure  ADD-1,  wh ich  is  based  on  the San  Bernard in  County 
Addendum to the County  Hydro logy Manua l ,  which  is  re ferenced in  th is  repor t  in  Appendix  G.  

I N L E T  S I Z I N G  

Curb In le t  capaci t ies  w i l l  be based on the 100-year  s torm event  and s ized us ing F low Maste r  V8i .  Whi le  
per forming ca lcu la t ions ,  f lows were d is t r ibuted and accounted for  when the  ponding depth suggested  
f low contr ibut ing to  downstream catch bas in ,  then  to  subsequent  s to rm dra in  l i nes.  Calcu lat ions  wi l l  
be documented in  Appendix  F of  th is  repor t .  

P I P E  S I Z I N G  

The ca lcu la ted  peak f low was summed at  the  in le t  o f  the s torm dra in  system. The  s to rm dra in  wi l l  be 
analyzed us ing WSGP Water  Sur face  Prof i le  Grad ient ,  to  document  the HGL and ensure that  the s torm 
dra in  has  suf f ic ient  capaci ty .  Calcu lat ions  wi l l  be  documented  in  Appendix  F of  th is  repor t .   

W A T E R  Q U A L I T Y  B M P  S I Z I N G  

The pro jec t  wi l l  incorporate one type o f  water  qual i ty  BMP. The BMP wi l l  be the  proposed  detent ion/  
in f i l t ra t ion  bas in,  i t  w i l l  be used  to  t reat  the  s torm water  fo r  the  2-year  1  hour  s torm event .  P lease  re fer  
to  the pro jec t  WQMP, wh ich documents the des ign for  the p roposed BMPs.   
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 SUMMARY OF RESULTS 

The fo l lowing sect ion prov ides a summary o f  the resul ts  o f  the enc losed hydro log ic  analys is  for  the 
Space  Center  Expansion pro jec t .   The  reader  sha l l  re fer  to  the  Append ix  inc luded  wi th  th i s  repor t  fo r  
comple te ca lcu la t ions.   

Unit Hydrograph Summary Table 

Area ID 
Acreage 

(ac) 

 Q100-Yr 24-

Hr 

 (cfs) 

Vol100-Yr 

24-Hr (acft) 

Q10-Yr 24-

Hr 

 (cfs) 

Vol10-Yr 24-

Hr (acft) 

Existing Condition 

Ex. Area A 10.06 15.5 2.0 7.4 1.0 

 
Developed Condition  

Dev. Area A 10.06 24.0 2.6 12.8 1.5  

Mitigated Condition  

Mit. Total: 10.06 7.1 2.6 4.7 1.5  

 

Rational Method Summary Table 

Area ID 
Acreage 

(ac) 

 Q2 

 (cfs) 

TC2yr 

(min) 

 Q10 

 (cfs) 

TC10yr 

(min) 

 Q100 

 (cfs) 

TC100yr 

(min) 

Existing 

Condition 
10.06 2.4 34.8 6.5 31.1 14.2 28.51 

 

Proposed 

Condition 
10.06 6.6 19.0 12.7 17.4 24.2 16.0 
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May 10 ,  2023   Page 7  

 CONCLUSION 

Based on the des ign cr i ter ia  o f  the s i te  and the above summary  tab le,  the  pro ject  has demonst rated  
that  i t  has suf f i c ien t  vo lume to  mi t igate the excess  runof f  and vo lume for  the s i te ,  for  the 100-year  24-
hour  event  and  the  10-year  24-hour  even t .  A l l  p roposed d ra inage fac i l i t i es  have been adequate ly  s i zed 
to  convey s torm water  away f rom the p roposed bui ld ing and ensure f l ooding does not  occur  on any  
cr i t i ca l  i n f rast ructure ons i te .  For  addi t i onal  in fo rmat ion on the des ign parameters  used ,  re fer  to  the  
enc losed repor t ,  spec i f ica l ly ,  Appendix  C for  the hydro log ic  ca lcu la t ions ,  Append ix  E,  and F for  the 
deten t ion  bas in hydraul ics /s iz ing.  
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APPENDIX A – VICINITY MAP 

•  Vic in i ty  Map 
 



VICINITY MAP

CITY OF VICTORVILLE18484 Outer Hwy 18N Suite 225
Apple Valley, CA 92307

Phone: 760.524.9100

christhi
Sticky Note
This graphic seems to identify the property south of the Project site.
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APPENDIX B – HYDROLOGY MAPS 

•  Pre-Developed Condi t ion  Hydro logy Map 

•  Post-Developed  Cond i t ion Hydro logy Map 
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APPENDIX C – RATIONAL METHOD ANAYSIS 

•  Exis t ing Condi t ion  Area A1 to  A3,  2-Year  Design  Storm 

•  Exis t ing Condi t ion  Area A1 to  A3,  10-Year  Design Storm 

•  Exis t ing Condi t ion  Area A1 to  A3,  100-Year  Design  Storm 

•  Developed Onsi te  Area A1 to  A4,  2-Year  Design  Storm 

•  Developed Onsi te  Area A1 to  A4,  10-Year  Design Storm 

•  Developed Onsi te  Area A1 to  A4,  100-Year  Design  Storm 
 



 

   San Bernardino County Rational Hydrology Program 

 

       (Hydrology Manual Date - August 1986) 

 

  CIVILCADD/CIVILDESIGN  Engineering Software, (c) 1989-2014 Version 9.0 

  Rational Hydrology Study        Date: 01/16/23 

 ------------------------------------------------------------------------ 

 Space Center Expansion Phase 2 Flag 

 Existing Condition for Area A (A1-A3) 

 2 Year Design Storm Frequency 

 Refer to Appendix B Existing Condition Hydrology Map 

 ------------------------------------------------------------------------ 

 

 

 Program License Serial Number 6385 

 

 ------------------------------------------------------------------------ 

  *********   Hydrology Study Control Information ********** 

 

 ------------------------------------------------------------------------ 

 Rational hydrology study storm event year is     2.0 

 Computed rainfall intensity: 

 Storm year =     2.00   1 hour rainfall =     0.358 (In.) 

 Slope used for rainfall intensity curve b =  0.7000 

 Soil antecedent moisture condition (AMC) = 2 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      100.000 to Point/Station      101.000 

 **** 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 =   518.000(Ft.) 

 Top (of initial area) elevation =  2912.620(Ft.) 

 Bottom (of initial area) elevation =  2906.430(Ft.) 

 Difference in elevation =     6.190(Ft.) 

 Slope =    0.01195  s(%)=       1.19 

 TC = k(0.525)*[(length^3)/(elevation change)]^0.2 

 Initial area time of concentration =   15.503 min. 

 Rainfall intensity =      0.923(In/Hr) for a     2.0 year storm 

 Effective runoff coefficient used for area (Q=KCIA) is C = 0.642 

 Subarea runoff =      0.296(CFS) 

 Total initial stream area =        0.500(Ac.) 

 Pervious area fraction = 1.000 

 Initial area Fm value =    0.265(In/Hr) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      101.000 to Point/Station      102.000 

 **** IRREGULAR CHANNEL FLOW TRAVEL TIME **** 

 ______________________________________________________________________ 

 Estimated mean flow rate at midpoint of channel =      0.000(CFS) 

 Depth of flow =   0.207(Ft.), Average velocity =   0.822(Ft/s) 

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

 ----------------------------------------------------------------- 



 Information entered for subchannel number 1 : 

 Point number      'X' coordinate     'Y' coordinate 

  1              0.00              5.00 

  2             50.00              0.00 

  3            100.00              5.00 

 Manning's 'N' friction factor =   0.035 

 ----------------------------------------------------------------- 

 Sub-Channel flow  =      0.352(CFS) 

   '     '  flow top width =      4.136(Ft.) 

   '     '    velocity=    0.822(Ft/s) 

   '     '  area =      0.428(Sq.Ft) 

   '     '  Froude number =     0.451  

 

 Upstream point elevation =  2906.430(Ft.) 

 Downstream point elevation =  2902.400(Ft.) 

 Flow length =   518.000(Ft.) 

 Travel time  =   10.50 min. 

 Time of concentration =   26.00 min. 

 Depth of flow =   0.207(Ft.) 

 Average velocity =   0.822(Ft/s) 

 Total irregular channel flow =     0.352(CFS) 

 Irregular channel normal depth above invert elev. =   0.207(Ft.) 

 Average velocity of channel(s) =   0.822(Ft/s) 

  Adding area flow to channel 

 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) 

 Rainfall intensity =      0.643(In/Hr) for a     2.0 year storm 

 Effective runoff coefficient used for area,(total area with modified 

 rational method)(Q=KCIA) is C = 0.529 

 Subarea runoff =      0.044(CFS) for    0.500(Ac.) 

 Total runoff =      0.340(CFS)  

 Effective area this stream =        1.00(Ac.) 

 Total Study Area (Main Stream No. 1) =        1.00(Ac.) 

 Area averaged Fm value =    0.265(In/Hr) 

 Depth of flow =   0.204(Ft.), Average velocity =   0.815(Ft/s) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      102.000 to Point/Station      103.000 

 **** IRREGULAR CHANNEL FLOW TRAVEL TIME **** 

 ______________________________________________________________________ 

 Estimated mean flow rate at midpoint of channel =      0.000(CFS) 

 Depth of flow =   0.326(Ft.), Average velocity =   1.304(Ft/s) 

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

 ----------------------------------------------------------------- 

 Information entered for subchannel number 1 : 

 Point number      'X' coordinate     'Y' coordinate 

  1              0.00              5.00 

  2             50.00              0.00 

  3            100.00              5.00 

 Manning's 'N' friction factor =   0.035 

 ----------------------------------------------------------------- 

 Sub-Channel flow  =      1.386(CFS) 

   '     '  flow top width =      6.521(Ft.) 

   '     '    velocity=    1.304(Ft/s) 

   '     '  area =      1.063(Sq.Ft) 

   '     '  Froude number =     0.569  

 



 Upstream point elevation =  2902.400(Ft.) 

 Downstream point elevation =  2895.100(Ft.) 

 Flow length =   685.000(Ft.) 

 Travel time  =    8.76 min. 

 Time of concentration =   34.76 min. 

 Depth of flow =   0.326(Ft.) 

 Average velocity =   1.304(Ft/s) 

 Total irregular channel flow =     1.386(CFS) 

 Irregular channel normal depth above invert elev. =   0.326(Ft.) 

 Average velocity of channel(s) =   1.304(Ft/s) 

  Adding area flow to channel 

 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) 

 Rainfall intensity =      0.525(In/Hr) for a     2.0 year storm 

 Effective runoff coefficient used for area,(total area with modified 

 rational method)(Q=KCIA) is C = 0.445 

 Subarea runoff =      2.010(CFS) for    9.060(Ac.) 

 Total runoff =      2.350(CFS)  

 Effective area this stream =       10.06(Ac.) 

 Total Study Area (Main Stream No. 1) =       10.06(Ac.) 

 Area averaged Fm value =    0.265(In/Hr) 

 Depth of flow =   0.397(Ft.), Average velocity =   1.488(Ft/s) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      102.000 to Point/Station      103.000 

 **** CONFLUENCE OF MAIN STREAMS **** 

 ______________________________________________________________________ 

 The following data inside Main Stream is listed: 

 In Main Stream number: 1 

 Stream flow area =     10.060(Ac.) 

 Runoff from this stream =      2.350(CFS) 

 Time of concentration =   34.76 min. 

 Rainfall intensity =     0.525(In/Hr) 

 Area averaged loss rate (Fm) =    0.2651(In/Hr) 

 Area averaged Pervious ratio (Ap) = 1.0000 

 Summary of stream data: 

 

 Stream Flow rate    Area    TC     Fm       Rainfall Intensity 

  No.    (CFS)   (Ac.)       (min) (In/Hr)     (In/Hr) 

 

 

 1      2.35    10.060     34.76    0.265      0.525 

 Qmax(1) = 

     1.000 *    1.000 *     2.350) + =       2.350 

 

 Total of 1 main streams to confluence: 

 Flow rates before confluence point: 

        3.350 

 Maximum flow rates at confluence using above data: 

         2.350 

 Area of streams before confluence: 

        10.060 

 Effective area values after confluence: 

        10.060 

 

 

 Results of confluence: 



 Total flow rate =      2.350(CFS) 

 Time of concentration =    34.761 min. 

 Effective stream area after confluence  =     10.060(Ac.) 

 Study area average Pervious fraction(Ap) =  1.000 

 Study area average soil loss rate(Fm) =    0.265(In/Hr) 

 Study area total =      10.06(Ac.) 

 End of computations, Total Study Area =           10.06 (Ac.) 

 The following figures may  

 be used for a unit hydrograph study of the same area.  

 Note: These figures do not consider reduced effective area  

 effects caused by confluences in the rational equation.  

 

 Area averaged pervious area fraction(Ap) = 1.000  

 Area averaged SCS curve number =  86.0 

 

 



 

   San Bernardino County Rational Hydrology Program 

 

       (Hydrology Manual Date - August 1986) 

 

  CIVILCADD/CIVILDESIGN  Engineering Software, (c) 1989-2014 Version 9.0 

  Rational Hydrology Study        Date: 01/13/23 

 ------------------------------------------------------------------------ 

 Space Center Expansion Project Phase 2 Flag 

 Existing Condition for Area A (A1-A3) 

 10 Year Design Storm Frequency 

 Refer to Appendix B Existing Condition Hydrology Map 

 ------------------------------------------------------------------------ 

 

 

 Program License Serial Number 6385 

 

 ------------------------------------------------------------------------ 

  *********   Hydrology Study Control Information ********** 

 

 ------------------------------------------------------------------------ 

 Rational hydrology study storm event year is    10.0 

 Computed rainfall intensity: 

 Storm year =    10.00   1 hour rainfall =     0.618 (In.) 

 Slope used for rainfall intensity curve b =  0.7000 

 Soil antecedent moisture condition (AMC) = 2 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      100.000 to Point/Station      101.000 

 **** 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 =   518.000(Ft.) 

 Top (of initial area) elevation =  2912.620(Ft.) 

 Bottom (of initial area) elevation =  2906.430(Ft.) 

 Difference in elevation =     6.190(Ft.) 

 Slope =    0.01195  s(%)=       1.19 

 TC = k(0.525)*[(length^3)/(elevation change)]^0.2 

 Initial area time of concentration =   15.503 min. 

 Rainfall intensity =      1.594(In/Hr) for a    10.0 year storm 

 Effective runoff coefficient used for area (Q=KCIA) is C = 0.750 

 Subarea runoff =      0.598(CFS) 

 Total initial stream area =        0.500(Ac.) 

 Pervious area fraction = 1.000 

 Initial area Fm value =    0.265(In/Hr) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      101.000 to Point/Station      102.000 

 **** IRREGULAR CHANNEL FLOW TRAVEL TIME **** 

 ______________________________________________________________________ 

 Estimated mean flow rate at midpoint of channel =      0.000(CFS) 

 Depth of flow =   0.272(Ft.), Average velocity =   0.987(Ft/s) 

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

 ----------------------------------------------------------------- 



 Information entered for subchannel number 1 : 

 Point number      'X' coordinate     'Y' coordinate 

  1              0.00              5.00 

  2             50.00              0.00 

  3            100.00              5.00 

 Manning's 'N' friction factor =   0.035 

 ----------------------------------------------------------------- 

 Sub-Channel flow  =      0.730(CFS) 

   '     '  flow top width =      5.440(Ft.) 

   '     '    velocity=    0.987(Ft/s) 

   '     '  area =      0.740(Sq.Ft) 

   '     '  Froude number =     0.472  

 

 Upstream point elevation =  2906.430(Ft.) 

 Downstream point elevation =  2902.400(Ft.) 

 Flow length =   518.000(Ft.) 

 Travel time  =    8.75 min. 

 Time of concentration =   24.25 min. 

 Depth of flow =   0.272(Ft.) 

 Average velocity =   0.987(Ft/s) 

 Total irregular channel flow =     0.730(CFS) 

 Irregular channel normal depth above invert elev. =   0.272(Ft.) 

 Average velocity of channel(s) =   0.987(Ft/s) 

  Adding area flow to channel 

 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) 

 Rainfall intensity =      1.165(In/Hr) for a    10.0 year storm 

 Effective runoff coefficient used for area,(total area with modified 

 rational method)(Q=KCIA) is C = 0.695 

 Subarea runoff =      0.212(CFS) for    0.500(Ac.) 

 Total runoff =      0.810(CFS)  

 Effective area this stream =        1.00(Ac.) 

 Total Study Area (Main Stream No. 1) =        1.00(Ac.) 

 Area averaged Fm value =    0.265(In/Hr) 

 Depth of flow =   0.283(Ft.), Average velocity =   1.013(Ft/s) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      102.000 to Point/Station      103.000 

 **** IRREGULAR CHANNEL FLOW TRAVEL TIME **** 

 ______________________________________________________________________ 

 Estimated mean flow rate at midpoint of channel =      0.000(CFS) 

 Depth of flow =   0.470(Ft.), Average velocity =   1.663(Ft/s) 

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

 ----------------------------------------------------------------- 

 Information entered for subchannel number 1 : 

 Point number      'X' coordinate     'Y' coordinate 

  1              0.00              5.00 

  2             50.00              0.00 

  3            100.00              5.00 

 Manning's 'N' friction factor =   0.035 

 ----------------------------------------------------------------- 

 Sub-Channel flow  =      3.666(CFS) 

   '     '  flow top width =      9.392(Ft.) 

   '     '    velocity=    1.663(Ft/s) 

   '     '  area =      2.205(Sq.Ft) 

   '     '  Froude number =     0.605  

 



 Upstream point elevation =  2902.400(Ft.) 

 Downstream point elevation =  2895.100(Ft.) 

 Flow length =   685.000(Ft.) 

 Travel time  =    6.87 min. 

 Time of concentration =   31.12 min. 

 Depth of flow =   0.470(Ft.) 

 Average velocity =   1.663(Ft/s) 

 Total irregular channel flow =     3.666(CFS) 

 Irregular channel normal depth above invert elev. =   0.470(Ft.) 

 Average velocity of channel(s) =   1.663(Ft/s) 

  Adding area flow to channel 

 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) 

 Rainfall intensity =      0.979(In/Hr) for a    10.0 year storm 

 Effective runoff coefficient used for area,(total area with modified 

 rational method)(Q=KCIA) is C = 0.656 

 Subarea runoff =      5.650(CFS) for    9.060(Ac.) 

 Total runoff =      6.460(CFS)  

 Effective area this stream =       10.06(Ac.) 

 Total Study Area (Main Stream No. 1) =       10.06(Ac.) 

 Area averaged Fm value =    0.265(In/Hr) 

 Depth of flow =   0.581(Ft.), Average velocity =   1.916(Ft/s) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      102.000 to Point/Station      103.000 

 **** CONFLUENCE OF MAIN STREAMS **** 

 ______________________________________________________________________ 

 The following data inside Main Stream is listed: 

 In Main Stream number: 1 

 Stream flow area =     10.060(Ac.) 

 Runoff from this stream =      6.460(CFS) 

 Time of concentration =   31.12 min. 

 Rainfall intensity =     0.979(In/Hr) 

 Area averaged loss rate (Fm) =    0.2651(In/Hr) 

 Area averaged Pervious ratio (Ap) = 1.0000 

 Program is now starting with Main Stream No. 2 

 End of computations, Total Study Area =           10.06 (Ac.) 

 The following figures may  

 be used for a unit hydrograph study of the same area.  

 Note: These figures do not consider reduced effective area  

 effects caused by confluences in the rational equation.  

 

 Area averaged pervious area fraction(Ap) = 1.000  

 Area averaged SCS curve number =  86.0 

 

 



 

   San Bernardino County Rational Hydrology Program 

 

       (Hydrology Manual Date - August 1986) 

 

  CIVILCADD/CIVILDESIGN  Engineering Software, (c) 1989-2014 Version 9.0 

  Rational Hydrology Study        Date: 01/13/23 

 ------------------------------------------------------------------------ 

 Space Center Expansion Project Phase 2 Flag 

 Existing Condition for Area A (A1 to A3) 

 100 Year Design Storm Frequency 

 Refer to Appendix B Existing Condition Hydrology Map 

 ------------------------------------------------------------------------ 

 

 

 Program License Serial Number 6385 

 

 ------------------------------------------------------------------------ 

  *********   Hydrology Study Control Information ********** 

 

 ------------------------------------------------------------------------ 

 Rational hydrology study storm event year is   100.0 

 Computed rainfall intensity: 

 Storm year =   100.00   1 hour rainfall =     1.090 (In.) 

 Slope used for rainfall intensity curve b =  0.7000 

 Soil antecedent moisture condition (AMC) = 2 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      100.000 to Point/Station      101.000 

 **** 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 =   518.000(Ft.) 

 Top (of initial area) elevation =  2912.620(Ft.) 

 Bottom (of initial area) elevation =  2906.430(Ft.) 

 Difference in elevation =     6.190(Ft.) 

 Slope =    0.01195  s(%)=       1.19 

 TC = k(0.525)*[(length^3)/(elevation change)]^0.2 

 Initial area time of concentration =   15.503 min. 

 Rainfall intensity =      2.811(In/Hr) for a   100.0 year storm 

 Effective runoff coefficient used for area (Q=KCIA) is C = 0.815 

 Subarea runoff =      1.146(CFS) 

 Total initial stream area =        0.500(Ac.) 

 Pervious area fraction = 1.000 

 Initial area Fm value =    0.265(In/Hr) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      101.000 to Point/Station      102.000 

 **** IRREGULAR CHANNEL FLOW TRAVEL TIME **** 

 ______________________________________________________________________ 

 Estimated mean flow rate at midpoint of channel =      0.000(CFS) 

 Depth of flow =   0.352(Ft.), Average velocity =   1.173(Ft/s) 

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

 ----------------------------------------------------------------- 



 Information entered for subchannel number 1 : 

 Point number      'X' coordinate     'Y' coordinate 

  1              0.00              5.00 

  2             50.00              0.00 

  3            100.00              5.00 

 Manning's 'N' friction factor =   0.035 

 ----------------------------------------------------------------- 

 Sub-Channel flow  =      1.458(CFS) 

   '     '  flow top width =      7.050(Ft.) 

   '     '    velocity=    1.173(Ft/s) 

   '     '  area =      1.242(Sq.Ft) 

   '     '  Froude number =     0.493  

 

 Upstream point elevation =  2906.430(Ft.) 

 Downstream point elevation =  2902.400(Ft.) 

 Flow length =   518.000(Ft.) 

 Travel time  =    7.36 min. 

 Time of concentration =   22.86 min. 

 Depth of flow =   0.352(Ft.) 

 Average velocity =   1.173(Ft/s) 

 Total irregular channel flow =     1.458(CFS) 

 Irregular channel normal depth above invert elev. =   0.352(Ft.) 

 Average velocity of channel(s) =   1.173(Ft/s) 

  Adding area flow to channel 

 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) 

 Rainfall intensity =      2.142(In/Hr) for a   100.0 year storm 

 Effective runoff coefficient used for area,(total area with modified 

 rational method)(Q=KCIA) is C = 0.789 

 Subarea runoff =      0.543(CFS) for    0.500(Ac.) 

 Total runoff =      1.689(CFS)  

 Effective area this stream =        1.00(Ac.) 

 Total Study Area (Main Stream No. 1) =        1.00(Ac.) 

 Area averaged Fm value =    0.265(In/Hr) 

 Depth of flow =   0.372(Ft.), Average velocity =   1.217(Ft/s) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      102.000 to Point/Station      103.000 

 **** IRREGULAR CHANNEL FLOW TRAVEL TIME **** 

 ______________________________________________________________________ 

 Estimated mean flow rate at midpoint of channel =      0.000(CFS) 

 Depth of flow =   0.629(Ft.), Average velocity =   2.021(Ft/s) 

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

 ----------------------------------------------------------------- 

 Information entered for subchannel number 1 : 

 Point number      'X' coordinate     'Y' coordinate 

  1              0.00              5.00 

  2             50.00              0.00 

  3            100.00              5.00 

 Manning's 'N' friction factor =   0.035 

 ----------------------------------------------------------------- 

 Sub-Channel flow  =      8.001(CFS) 

   '     '  flow top width =     12.585(Ft.) 

   '     '    velocity=    2.021(Ft/s) 

   '     '  area =      3.959(Sq.Ft) 

   '     '  Froude number =     0.635  

 



 Upstream point elevation =  2902.400(Ft.) 

 Downstream point elevation =  2895.100(Ft.) 

 Flow length =   685.000(Ft.) 

 Travel time  =    5.65 min. 

 Time of concentration =   28.51 min. 

 Depth of flow =   0.629(Ft.) 

 Average velocity =   2.021(Ft/s) 

 Total irregular channel flow =     8.001(CFS) 

 Irregular channel normal depth above invert elev. =   0.629(Ft.) 

 Average velocity of channel(s) =   2.021(Ft/s) 

  Adding area flow to channel 

 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) 

 Rainfall intensity =      1.835(In/Hr) for a   100.0 year storm 

 Effective runoff coefficient used for area,(total area with modified 

 rational method)(Q=KCIA) is C = 0.770 

 Subarea runoff =     12.524(CFS) for    9.060(Ac.) 

 Total runoff =     14.213(CFS)  

 Effective area this stream =       10.06(Ac.) 

 Total Study Area (Main Stream No. 1) =       10.06(Ac.) 

 Area averaged Fm value =    0.265(In/Hr) 

 Depth of flow =   0.781(Ft.), Average velocity =   2.333(Ft/s) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      102.000 to Point/Station      103.000 

 **** CONFLUENCE OF MAIN STREAMS **** 

 ______________________________________________________________________ 

 The following data inside Main Stream is listed: 

 In Main Stream number: 1 

 Stream flow area =     10.060(Ac.) 

 Runoff from this stream =     14.213(CFS) 

 Time of concentration =   28.51 min. 

 Rainfall intensity =     1.835(In/Hr) 

 Area averaged loss rate (Fm) =    0.2651(In/Hr) 

 Area averaged Pervious ratio (Ap) = 1.0000 

 Program is now starting with Main Stream No. 2 

 End of computations, Total Study Area =           10.06 (Ac.) 

 The following figures may  

 be used for a unit hydrograph study of the same area.  

 Note: These figures do not consider reduced effective area  

 effects caused by confluences in the rational equation.  

 

 Area averaged pervious area fraction(Ap) = 1.000  

 Area averaged SCS curve number =  86.0 

 

 



 

   San Bernardino County Rational Hydrology Program 

 

       (Hydrology Manual Date - August 1986) 

 

  CIVILCADD/CIVILDESIGN  Engineering Software, (c) 1989-2014 Version 9.0 

  Rational Hydrology Study        Date: 01/13/23 

 ------------------------------------------------------------------------ 

 Space Center Expansion Project Phase 2 Flag 

 Developed Condition for Area A1 to A3 

 2 Year Design Storm Frequency 

 Please Refer to Appendix B Developed Condition Hydrology map 

 ------------------------------------------------------------------------ 

 

 

 Program License Serial Number 6385 

 

 ------------------------------------------------------------------------ 

  *********   Hydrology Study Control Information ********** 

 

 ------------------------------------------------------------------------ 

 Rational hydrology study storm event year is     2.0 

 Computed rainfall intensity: 

 Storm year =     2.00   1 hour rainfall =     0.358 (In.) 

 Slope used for rainfall intensity curve b =  0.7000 

 Soil antecedent moisture condition (AMC) = 2 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      200.000 to Point/Station      201.000 

 **** INITIAL AREA EVALUATION **** 

 ______________________________________________________________________ 

 COMMERCIAL subarea type                      

 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)  = 69.00 

 Pervious ratio(Ap) = 0.1000     Max loss rate(Fm)=     0.055(In/Hr) 

 Initial subarea data: 

 Initial area flow distance =   568.000(Ft.) 

 Top (of initial area) elevation =  2915.020(Ft.) 

 Bottom (of initial area) elevation =  2907.570(Ft.) 

 Difference in elevation =     7.450(Ft.) 

 Slope =    0.01312  s(%)=       1.31 

 TC = k(0.304)*[(length^3)/(elevation change)]^0.2 

 Initial area time of concentration =    9.142 min. 

 Rainfall intensity =      1.336(In/Hr) for a     2.0 year storm 

 Effective runoff coefficient used for area (Q=KCIA) is C = 0.863 

 Subarea runoff =      0.623(CFS) 

 Total initial stream area =        0.540(Ac.) 

 Pervious area fraction = 0.100 

 Initial area Fm value =    0.055(In/Hr) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      201.000 to Point/Station      202.000 

 **** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION **** 

 ______________________________________________________________________ 

 Top of street segment elevation =  2907.570(Ft.) 

 End of street segment elevation =  2903.580(Ft.) 

 Length of street segment  =   568.000(Ft.) 

 Height of curb above gutter flowline  =    6.0(In.) 



 Width of half street (curb to crown)  =  20.000(Ft.) 

 Distance from crown to crossfall grade break  =   0.500(Ft.) 

 Slope from gutter to grade break (v/hz) =   0.020 

 Slope from grade break to crown (v/hz)  =   0.020 

 Street flow is on [1] side(s) of the street  

 Distance from curb to property line  =   3.000(Ft.) 

 Slope from curb to property line (v/hz) =   0.020 

 Gutter width =   0.000(Ft.) 

 Gutter hike from flowline =  0.000(In.) 

  Manning's N in gutter =  0.0150 

  Manning's N from gutter to grade break =  0.0150 

  Manning's N from grade break to crown =  0.0150 

 Estimated mean flow rate at midpoint of street =      0.756(CFS) 

 Depth of flow =   0.146(Ft.), Average velocity =   1.428(Ft/s) 

 Streetflow hydraulics at midpoint of street travel: 

 Halfstreet flow width =   7.276(Ft.) 

 Flow velocity =   1.43(Ft/s) 

 Travel time =    6.63 min.     TC =   15.77  min. 

  Adding area flow to street 

 COMMERCIAL subarea type                      

 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)  = 69.00 

 Pervious ratio(Ap) = 0.1000     Max loss rate(Fm)=     0.055(In/Hr) 

 Rainfall intensity =      0.912(In/Hr) for a     2.0 year storm 

 Effective runoff coefficient used for area,(total area with modified 

 rational method)(Q=KCIA) is C = 0.846 

 Subarea runoff =      0.211(CFS) for    0.540(Ac.) 

 Total runoff =      0.833(CFS)  

 Effective area this stream =        1.08(Ac.) 

 Total Study Area (Main Stream No. 1) =        1.08(Ac.) 

 Area averaged Fm value =    0.055(In/Hr) 

 Street flow at end of street =      0.833(CFS) 

 Half street flow at end of street =      0.833(CFS) 

 Depth of flow =   0.151(Ft.), Average velocity =   1.463(Ft/s) 

 Flow width (from curb towards crown)=   7.547(Ft.) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      202.000 to Point/Station      203.000 

 **** IMPROVED CHANNEL TRAVEL TIME **** 

 ______________________________________________________________________ 

 Upstream point elevation =  2903.580(Ft.) 

 Downstream point elevation =  2894.080(Ft.) 

 Channel length thru subarea  =   562.000(Ft.) 

 Channel base width =   10.000(Ft.) 

 Slope or 'Z' of left channel bank =   0.000 

 Slope or 'Z' of right channel bank =   0.000 

 Estimated mean flow rate at midpoint of channel =      3.557(CFS) 

 Manning's 'N'    = 0.015 

 Maximum depth of channel  =    5.000(Ft.) 

 Flow(q) thru subarea =      3.557(CFS) 

 Depth of flow =   0.117(Ft.), Average velocity =   3.036(Ft/s) 

 Channel flow top width =   10.000(Ft.) 

 Flow Velocity =    3.04(Ft/s) 

 Travel time  =    3.08 min. 

 Time of concentration =   18.86 min. 

 Critical depth =      0.158(Ft.) 

  Adding area flow to channel 

 COMMERCIAL subarea type                      

 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)  = 69.00 

 Pervious ratio(Ap) = 0.1000     Max loss rate(Fm)=     0.055(In/Hr) 

 Rainfall intensity =      0.805(In/Hr) for a     2.0 year storm 

 Effective runoff coefficient used for area,(total area with modified 

 rational method)(Q=KCIA) is C = 0.839 

 Subarea runoff =      5.385(CFS) for    8.130(Ac.) 

 Total runoff =      6.218(CFS)  

 Effective area this stream =        9.21(Ac.) 

 Total Study Area (Main Stream No. 1) =        9.21(Ac.) 

 Area averaged Fm value =    0.055(In/Hr) 

 Depth of flow =   0.164(Ft.), Average velocity =   3.783(Ft/s) 

 Critical depth =      0.230(Ft.) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      203.000 to Point/Station      204.000 

 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 

 ______________________________________________________________________ 

 Upstream point/station elevation =  2892.080(Ft.) 

 Downstream point/station elevation =  2891.500(Ft.) 

 Pipe length  =    40.00(Ft.)   Manning's N = 0.012 

 No. of pipes = 1  Required pipe flow  =     6.218(CFS) 

 Nearest computed pipe diameter  =     15.00(In.) 

 Calculated individual pipe flow  =     6.218(CFS) 

 Normal flow depth in pipe =    9.59(In.) 

 Flow top width inside pipe =   14.41(In.) 

 Critical Depth =   12.08(In.) 

 Pipe flow velocity =      7.51(Ft/s) 

 Travel time through pipe =    0.09 min. 

 Time of concentration (TC) =    18.95 min. 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      204.000 to Point/Station      204.000 

 **** SUBAREA FLOW ADDITION **** 

 ______________________________________________________________________ 

 UNDEVELOPED (poor cover) subarea            

 Decimal fraction soil group A = 0.000 

 Decimal fraction soil group B = 0.000 

 Decimal fraction soil group C = 1.000 

 Decimal fraction soil group D = 0.000 

 SCS curve number for soil(AMC 2)  = 86.00 

 Pervious ratio(Ap) = 1.0000     Max loss rate(Fm)=     0.265(In/Hr) 

 Time of concentration =    18.95 min. 

 Rainfall intensity =      0.802(In/Hr) for a     2.0 year storm 

 Effective runoff coefficient used for area,(total area with modified 

 rational method)(Q=KCIA) is C = 0.819 

 Subarea runoff =      0.389(CFS) for    0.850(Ac.) 

 Total runoff =      6.607(CFS)  

 Effective area this stream =       10.06(Ac.) 

 Total Study Area (Main Stream No. 1) =       10.06(Ac.) 

 Area averaged Fm value =    0.073(In/Hr) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      203.000 to Point/Station      204.000 

 **** CONFLUENCE OF MAIN STREAMS **** 

 ______________________________________________________________________ 

 The following data inside Main Stream is listed: 

 In Main Stream number: 1 



 Stream flow area =     10.060(Ac.) 

 Runoff from this stream =      6.607(CFS) 

 Time of concentration =   18.95 min. 

 Rainfall intensity =     0.802(In/Hr) 

 Area averaged loss rate (Fm) =    0.0726(In/Hr) 

 Area averaged Pervious ratio (Ap) = 0.1760 

 Summary of stream data: 

 

 Stream Flow rate    Area    TC     Fm       Rainfall Intensity 

  No.    (CFS)   (Ac.)       (min) (In/Hr)     (In/Hr) 

 

 

 1      6.61    10.060     18.95    0.073      0.802 

 Qmax(1) = 

     1.000 *    1.000 *     6.607) + =       6.607 

 

 Total of 1 main streams to confluence: 

 Flow rates before confluence point: 

        7.607 

 Maximum flow rates at confluence using above data: 

         6.607 

 Area of streams before confluence: 

        10.060 

 Effective area values after confluence: 

        10.060 

 

 

 Results of confluence: 

 Total flow rate =      6.607(CFS) 

 Time of concentration =    18.945 min. 

 Effective stream area after confluence  =     10.060(Ac.) 

 Study area average Pervious fraction(Ap) =  0.176 

 Study area average soil loss rate(Fm) =    0.073(In/Hr) 

 Study area total =      10.06(Ac.) 

 End of computations, Total Study Area =           10.06 (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) = 0.176  

 Area averaged SCS curve number =  70.4 

 

 



 

   San Bernardino County Rational Hydrology Program 

 

       (Hydrology Manual Date - August 1986) 

 

  CIVILCADD/CIVILDESIGN  Engineering Software, (c) 1989-2014 Version 9.0 

  Rational Hydrology Study        Date: 01/13/23 

 ------------------------------------------------------------------------ 

 Space Center Expansion Project Phase 2 Flag 

 Developed Condition for Area A1 to A3 

 10 Year Design Storm Frequency 

 Please Refer to Appendix B Developed Condition Hydrology Map 

 ------------------------------------------------------------------------ 

 

 

 Program License Serial Number 6385 

 

 ------------------------------------------------------------------------ 

  *********   Hydrology Study Control Information ********** 

 

 ------------------------------------------------------------------------ 

 Rational hydrology study storm event year is    10.0 

 Computed rainfall intensity: 

 Storm year =    10.00   1 hour rainfall =     0.618 (In.) 

 Slope used for rainfall intensity curve b =  0.7000 

 Soil antecedent moisture condition (AMC) = 2 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      200.000 to Point/Station      201.000 

 **** INITIAL AREA EVALUATION **** 

 ______________________________________________________________________ 

 COMMERCIAL subarea type                      

 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)  = 69.00 

 Pervious ratio(Ap) = 0.1000     Max loss rate(Fm)=     0.055(In/Hr) 

 Initial subarea data: 

 Initial area flow distance =   568.000(Ft.) 

 Top (of initial area) elevation =  2915.010(Ft.) 

 Bottom (of initial area) elevation =  2907.570(Ft.) 

 Difference in elevation =     7.440(Ft.) 

 Slope =    0.01310  s(%)=       1.31 

 TC = k(0.304)*[(length^3)/(elevation change)]^0.2 

 Initial area time of concentration =    9.145 min. 

 Rainfall intensity =      2.306(In/Hr) for a    10.0 year storm 

 Effective runoff coefficient used for area (Q=KCIA) is C = 0.879 

 Subarea runoff =      1.094(CFS) 

 Total initial stream area =        0.540(Ac.) 

 Pervious area fraction = 0.100 

 Initial area Fm value =    0.055(In/Hr) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      201.000 to Point/Station      202.000 

 **** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION **** 

 ______________________________________________________________________ 

 Top of street segment elevation =  2907.570(Ft.) 

 End of street segment elevation =  2903.580(Ft.) 

 Length of street segment  =   568.000(Ft.) 

 Height of curb above gutter flowline  =    6.0(In.) 



 Width of half street (curb to crown)  =  20.000(Ft.) 

 Distance from crown to crossfall grade break  =   0.500(Ft.) 

 Slope from gutter to grade break (v/hz) =   0.020 

 Slope from grade break to crown (v/hz)  =   0.020 

 Street flow is on [1] side(s) of the street  

 Distance from curb to property line  =   3.000(Ft.) 

 Slope from curb to property line (v/hz) =   0.020 

 Gutter width =   0.000(Ft.) 

 Gutter hike from flowline =  0.000(In.) 

  Manning's N in gutter =  0.0150 

  Manning's N from gutter to grade break =  0.0150 

  Manning's N from grade break to crown =  0.0150 

 Estimated mean flow rate at midpoint of street =      1.362(CFS) 

 Depth of flow =   0.181(Ft.), Average velocity =   1.654(Ft/s) 

 Streetflow hydraulics at midpoint of street travel: 

 Halfstreet flow width =   9.072(Ft.) 

 Flow velocity =   1.65(Ft/s) 

 Travel time =    5.72 min.     TC =   14.87  min. 

  Adding area flow to street 

 COMMERCIAL subarea type                      

 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)  = 69.00 

 Pervious ratio(Ap) = 0.1000     Max loss rate(Fm)=     0.055(In/Hr) 

 Rainfall intensity =      1.641(In/Hr) for a    10.0 year storm 

 Effective runoff coefficient used for area,(total area with modified 

 rational method)(Q=KCIA) is C = 0.870 

 Subarea runoff =      0.448(CFS) for    0.540(Ac.) 

 Total runoff =      1.542(CFS)  

 Effective area this stream =        1.08(Ac.) 

 Total Study Area (Main Stream No. 1) =        1.08(Ac.) 

 Area averaged Fm value =    0.055(In/Hr) 

 Street flow at end of street =      1.542(CFS) 

 Half street flow at end of street =      1.542(CFS) 

 Depth of flow =   0.190(Ft.), Average velocity =   1.706(Ft/s) 

 Flow width (from curb towards crown)=   9.505(Ft.) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      202.000 to Point/Station      203.000 

 **** IMPROVED CHANNEL TRAVEL TIME **** 

 ______________________________________________________________________ 

 Upstream point elevation =  2903.580(Ft.) 

 Downstream point elevation =  2894.080(Ft.) 

 Channel length thru subarea  =   562.000(Ft.) 

 Channel base width =   10.000(Ft.) 

 Slope or 'Z' of left channel bank =   0.000 

 Slope or 'Z' of right channel bank =   0.000 

 Estimated mean flow rate at midpoint of channel =      6.715(CFS) 

 Manning's 'N'    = 0.015 

 Maximum depth of channel  =    5.000(Ft.) 

 Flow(q) thru subarea =      6.715(CFS) 

 Depth of flow =   0.172(Ft.), Average velocity =   3.898(Ft/s) 

 Channel flow top width =   10.000(Ft.) 

 Flow Velocity =    3.90(Ft/s) 

 Travel time  =    2.40 min. 

 Time of concentration =   17.27 min. 

 Critical depth =      0.242(Ft.) 

  Adding area flow to channel 

 COMMERCIAL subarea type                      

 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)  = 69.00 

 Pervious ratio(Ap) = 0.1000     Max loss rate(Fm)=     0.055(In/Hr) 

 Rainfall intensity =      1.478(In/Hr) for a    10.0 year storm 

 Effective runoff coefficient used for area,(total area with modified 

 rational method)(Q=KCIA) is C = 0.867 

 Subarea runoff =     10.253(CFS) for    8.130(Ac.) 

 Total runoff =     11.795(CFS)  

 Effective area this stream =        9.21(Ac.) 

 Total Study Area (Main Stream No. 1) =        9.21(Ac.) 

 Area averaged Fm value =    0.055(In/Hr) 

 Depth of flow =   0.243(Ft.), Average velocity =   4.857(Ft/s) 

 Critical depth =      0.352(Ft.) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      203.000 to Point/Station      204.000 

 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 

 ______________________________________________________________________ 

 Upstream point/station elevation =  2892.080(Ft.) 

 Downstream point/station elevation =  2891.500(Ft.) 

 Pipe length  =    40.00(Ft.)   Manning's N = 0.012 

 No. of pipes = 1  Required pipe flow  =    11.795(CFS) 

 Nearest computed pipe diameter  =     18.00(In.) 

 Calculated individual pipe flow  =    11.795(CFS) 

 Normal flow depth in pipe =   12.87(In.) 

 Flow top width inside pipe =   16.25(In.) 

 Critical Depth =   15.67(In.) 

 Pipe flow velocity =      8.72(Ft/s) 

 Travel time through pipe =    0.08 min. 

 Time of concentration (TC) =    17.35 min. 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      204.000 to Point/Station      204.000 

 **** SUBAREA FLOW ADDITION **** 

 ______________________________________________________________________ 

 UNDEVELOPED (poor cover) subarea            

 Decimal fraction soil group A = 0.000 

 Decimal fraction soil group B = 0.000 

 Decimal fraction soil group C = 1.000 

 Decimal fraction soil group D = 0.000 

 SCS curve number for soil(AMC 2)  = 86.00 

 Pervious ratio(Ap) = 1.0000     Max loss rate(Fm)=     0.265(In/Hr) 

 Time of concentration =    17.35 min. 

 Rainfall intensity =      1.473(In/Hr) for a    10.0 year storm 

 Effective runoff coefficient used for area,(total area with modified 

 rational method)(Q=KCIA) is C = 0.856 

 Subarea runoff =      0.886(CFS) for    0.850(Ac.) 

 Total runoff =     12.681(CFS)  

 Effective area this stream =       10.06(Ac.) 

 Total Study Area (Main Stream No. 1) =       10.06(Ac.) 

 Area averaged Fm value =    0.073(In/Hr) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      203.000 to Point/Station      204.000 

 **** CONFLUENCE OF MAIN STREAMS **** 

 ______________________________________________________________________ 

 The following data inside Main Stream is listed: 

 In Main Stream number: 1 



 Stream flow area =     10.060(Ac.) 

 Runoff from this stream =     12.681(CFS) 

 Time of concentration =   17.35 min. 

 Rainfall intensity =     1.473(In/Hr) 

 Area averaged loss rate (Fm) =    0.0726(In/Hr) 

 Area averaged Pervious ratio (Ap) = 0.1760 

 Summary of stream data: 

 

 Stream Flow rate    Area    TC     Fm       Rainfall Intensity 

  No.    (CFS)   (Ac.)       (min) (In/Hr)     (In/Hr) 

 

 

 1     12.68    10.060     17.35    0.073      1.473 

 Qmax(1) = 

     1.000 *    1.000 *    12.681) + =      12.681 

 

 Total of 1 main streams to confluence: 

 Flow rates before confluence point: 

       13.681 

 Maximum flow rates at confluence using above data: 

        12.681 

 Area of streams before confluence: 

        10.060 

 Effective area values after confluence: 

        10.060 

 

 

 Results of confluence: 

 Total flow rate =     12.681(CFS) 

 Time of concentration =    17.346 min. 

 Effective stream area after confluence  =     10.060(Ac.) 

 Study area average Pervious fraction(Ap) =  0.176 

 Study area average soil loss rate(Fm) =    0.073(In/Hr) 

 Study area total =      10.06(Ac.) 

 End of computations, Total Study Area =           10.06 (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) = 0.176  

 Area averaged SCS curve number =  70.4 

 

 



 

   San Bernardino County Rational Hydrology Program 

 

       (Hydrology Manual Date - August 1986) 

 

  CIVILCADD/CIVILDESIGN  Engineering Software, (c) 1989-2014 Version 9.0 

  Rational Hydrology Study        Date: 01/13/23 

 ------------------------------------------------------------------------ 

 Space Center Expansion Project Phase 2 Flag 

 Developed Condition for Area A1 to A3 

 100 Year Design Storm Frequency 

 Please Refer to Appendix B Developed Condition Hydrology map 

 ------------------------------------------------------------------------ 

 

 

 Program License Serial Number 6385 

 

 ------------------------------------------------------------------------ 

  *********   Hydrology Study Control Information ********** 

 

 ------------------------------------------------------------------------ 

 Rational hydrology study storm event year is   100.0 

 Computed rainfall intensity: 

 Storm year =   100.00   1 hour rainfall =     1.090 (In.) 

 Slope used for rainfall intensity curve b =  0.7000 

 Soil antecedent moisture condition (AMC) = 2 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      200.000 to Point/Station      201.000 

 **** INITIAL AREA EVALUATION **** 

 ______________________________________________________________________ 

 COMMERCIAL subarea type                      

 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)  = 69.00 

 Pervious ratio(Ap) = 0.1000     Max loss rate(Fm)=     0.055(In/Hr) 

 Initial subarea data: 

 Initial area flow distance =   568.000(Ft.) 

 Top (of initial area) elevation =  2915.020(Ft.) 

 Bottom (of initial area) elevation =  2907.570(Ft.) 

 Difference in elevation =     7.450(Ft.) 

 Slope =    0.01312  s(%)=       1.31 

 TC = k(0.304)*[(length^3)/(elevation change)]^0.2 

 Initial area time of concentration =    9.142 min. 

 Rainfall intensity =      4.068(In/Hr) for a   100.0 year storm 

 Effective runoff coefficient used for area (Q=KCIA) is C = 0.888 

 Subarea runoff =      1.950(CFS) 

 Total initial stream area =        0.540(Ac.) 

 Pervious area fraction = 0.100 

 Initial area Fm value =    0.055(In/Hr) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      201.000 to Point/Station      202.000 

 **** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION **** 

 ______________________________________________________________________ 

 Top of street segment elevation =  2907.570(Ft.) 

 End of street segment elevation =  2903.580(Ft.) 

 Length of street segment  =   568.000(Ft.) 

 Height of curb above gutter flowline  =    6.0(In.) 



 Width of half street (curb to crown)  =  20.000(Ft.) 

 Distance from crown to crossfall grade break  =   0.500(Ft.) 

 Slope from gutter to grade break (v/hz) =   0.020 

 Slope from grade break to crown (v/hz)  =   0.020 

 Street flow is on [1] side(s) of the street  

 Distance from curb to property line  =   3.000(Ft.) 

 Slope from curb to property line (v/hz) =   0.020 

 Gutter width =   0.000(Ft.) 

 Gutter hike from flowline =  0.000(In.) 

  Manning's N in gutter =  0.0150 

  Manning's N from gutter to grade break =  0.0150 

  Manning's N from grade break to crown =  0.0150 

 Estimated mean flow rate at midpoint of street =      2.445(CFS) 

 Depth of flow =   0.226(Ft.), Average velocity =   1.915(Ft/s) 

 Streetflow hydraulics at midpoint of street travel: 

 Halfstreet flow width =  11.300(Ft.) 

 Flow velocity =   1.91(Ft/s) 

 Travel time =    4.94 min.     TC =   14.09  min. 

  Adding area flow to street 

 COMMERCIAL subarea type                      

 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)  = 69.00 

 Pervious ratio(Ap) = 0.1000     Max loss rate(Fm)=     0.055(In/Hr) 

 Rainfall intensity =      3.006(In/Hr) for a   100.0 year storm 

 Effective runoff coefficient used for area,(total area with modified 

 rational method)(Q=KCIA) is C = 0.884 

 Subarea runoff =      0.918(CFS) for    0.540(Ac.) 

 Total runoff =      2.869(CFS)  

 Effective area this stream =        1.08(Ac.) 

 Total Study Area (Main Stream No. 1) =        1.08(Ac.) 

 Area averaged Fm value =    0.055(In/Hr) 

 Street flow at end of street =      2.869(CFS) 

 Half street flow at end of street =      2.869(CFS) 

 Depth of flow =   0.240(Ft.), Average velocity =   1.993(Ft/s) 

 Flow width (from curb towards crown)=  11.997(Ft.) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      202.000 to Point/Station      203.000 

 **** IMPROVED CHANNEL TRAVEL TIME **** 

 ______________________________________________________________________ 

 Upstream point elevation =  2903.580(Ft.) 

 Downstream point elevation =  2894.080(Ft.) 

 Channel length thru subarea  =   562.000(Ft.) 

 Channel base width =   10.000(Ft.) 

 Slope or 'Z' of left channel bank =   0.000 

 Slope or 'Z' of right channel bank =   0.000 

 Estimated mean flow rate at midpoint of channel =     12.658(CFS) 

 Manning's 'N'    = 0.015 

 Maximum depth of channel  =    5.000(Ft.) 

 Flow(q) thru subarea =     12.658(CFS) 

 Depth of flow =   0.254(Ft.), Average velocity =   4.992(Ft/s) 

 Channel flow top width =   10.000(Ft.) 

 Flow Velocity =    4.99(Ft/s) 

 Travel time  =    1.88 min. 

 Time of concentration =   15.96 min. 

 Critical depth =      0.367(Ft.) 

  Adding area flow to channel 

 COMMERCIAL subarea type                      

 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)  = 69.00 

 Pervious ratio(Ap) = 0.1000     Max loss rate(Fm)=     0.055(In/Hr) 

 Rainfall intensity =      2.754(In/Hr) for a   100.0 year storm 

 Effective runoff coefficient used for area,(total area with modified 

 rational method)(Q=KCIA) is C = 0.882 

 Subarea runoff =     19.506(CFS) for    8.130(Ac.) 

 Total runoff =     22.374(CFS)  

 Effective area this stream =        9.21(Ac.) 

 Total Study Area (Main Stream No. 1) =        9.21(Ac.) 

 Area averaged Fm value =    0.055(In/Hr) 

 Depth of flow =   0.360(Ft.), Average velocity =   6.220(Ft/s) 

 Critical depth =      0.539(Ft.) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      203.000 to Point/Station      204.000 

 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 

 ______________________________________________________________________ 

 Upstream point/station elevation =  2892.080(Ft.) 

 Downstream point/station elevation =  2891.500(Ft.) 

 Pipe length  =    40.00(Ft.)   Manning's N = 0.012 

 No. of pipes = 1  Required pipe flow  =    22.374(CFS) 

 Nearest computed pipe diameter  =     24.00(In.) 

 Calculated individual pipe flow  =    22.374(CFS) 

 Normal flow depth in pipe =   15.63(In.) 

 Flow top width inside pipe =   22.87(In.) 

 Critical Depth =   20.23(In.) 

 Pipe flow velocity =     10.33(Ft/s) 

 Travel time through pipe =    0.06 min. 

 Time of concentration (TC) =    16.03 min. 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      204.000 to Point/Station      204.000 

 **** SUBAREA FLOW ADDITION **** 

 ______________________________________________________________________ 

 UNDEVELOPED (poor cover) subarea            

 Decimal fraction soil group A = 0.000 

 Decimal fraction soil group B = 0.000 

 Decimal fraction soil group C = 1.000 

 Decimal fraction soil group D = 0.000 

 SCS curve number for soil(AMC 2)  = 86.00 

 Pervious ratio(Ap) = 1.0000     Max loss rate(Fm)=     0.265(In/Hr) 

 Time of concentration =    16.03 min. 

 Rainfall intensity =      2.746(In/Hr) for a   100.0 year storm 

 Effective runoff coefficient used for area,(total area with modified 

 rational method)(Q=KCIA) is C = 0.876 

 Subarea runoff =      1.834(CFS) for    0.850(Ac.) 

 Total runoff =     24.208(CFS)  

 Effective area this stream =       10.06(Ac.) 

 Total Study Area (Main Stream No. 1) =       10.06(Ac.) 

 Area averaged Fm value =    0.073(In/Hr) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      203.000 to Point/Station      204.000 

 **** CONFLUENCE OF MAIN STREAMS **** 

 ______________________________________________________________________ 

 The following data inside Main Stream is listed: 

 In Main Stream number: 1 



 Stream flow area =     10.060(Ac.) 

 Runoff from this stream =     24.208(CFS) 

 Time of concentration =   16.03 min. 

 Rainfall intensity =     2.746(In/Hr) 

 Area averaged loss rate (Fm) =    0.0726(In/Hr) 

 Area averaged Pervious ratio (Ap) = 0.1760 

 Summary of stream data: 

 

 Stream Flow rate    Area    TC     Fm       Rainfall Intensity 

  No.    (CFS)   (Ac.)       (min) (In/Hr)     (In/Hr) 

 

 

 1     24.21    10.060     16.03    0.073      2.746 

 Qmax(1) = 

     1.000 *    1.000 *    24.208) + =      24.208 

 

 Total of 1 main streams to confluence: 

 Flow rates before confluence point: 

       25.208 

 Maximum flow rates at confluence using above data: 

        24.208 

 Area of streams before confluence: 

        10.060 

 Effective area values after confluence: 

        10.060 

 

 

 Results of confluence: 

 Total flow rate =     24.208(CFS) 

 Time of concentration =    16.026 min. 

 Effective stream area after confluence  =     10.060(Ac.) 

 Study area average Pervious fraction(Ap) =  0.176 

 Study area average soil loss rate(Fm) =    0.073(In/Hr) 

 Study area total =      10.06(Ac.) 

 End of computations, Total Study Area =           10.06 (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) = 0.176  

 Area averaged SCS curve number =  70.4 
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APPENDIX D – UNIT HYDROGRAPH 

ANALYSIS 

•  Exis t ing Condi t ion ,  Area A (A1 to  A3)  -  10-Year  24  Hour  Design S torm 

•  Exis t ing Condi t ion ,  Area A (A1 to  A3)  -  100-Year  24 Hour  Design S torm 

•  Developed Condi t ion,  A rea A (A1-A4)  -  10-Year  24 Hour  Design  Sto rm 

•  Developed Condi t ion,  A rea A (A1-A4)  -  100-Year  24 Hour  Design S torm 
 



 

  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 - 2014, Version 9.0 

 

   Study date  01/13/23 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 ------------------------------------------------------------------------ 

 

 San Bernardino County Synthetic Unit Hydrology Method 

   Manual date - August 1986 

 

 

 Program License Serial Number 6385 

 

 --------------------------------------------------------------------- 

 Space Center Expansion Project Phase 2 Flag 

 Existing Condition Area A1 to A3 

 10 Year 24 Hour Storm Event 

 Please Refer to Appendix B Existing Condition Hydrology Map 

 -------------------------------------------------------------------- 

 

  Storm Event Year = 10 

 

  Antecedent Moisture Condition = 2 

 

  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 

      10.06            1           0.62 

 -------------------------------------------------------------------- 

 Rainfall data for year 10 

      10.06            6           1.27 

 -------------------------------------------------------------------- 

 Rainfall data for year 10 

      10.06           24           2.23 

 -------------------------------------------------------------------- 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 

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

 

 

 SCS curve  SCS curve     Area     Area     Fp(Fig C6)    Ap      Fm 

 No.(AMCII) NO.(AMC 2)    (Ac.)    Fraction     (In/Hr)  (dec.)   (In/Hr) 

  86.0      86.0         10.06      1.000     0.265    1.000    0.265 

 

 Area-averaged adjusted loss rate Fm (In/Hr) =  0.265 

 

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

 

 Area       Area          SCS CN    SCS CN      S     Pervious 



  (Ac.)      Fract         (AMC2)    (AMC2)           Yield Fr 

     10.06   1.000         86.0      86.0       1.63     0.460 

 

 Area-averaged catchment yield fraction, Y =  0.460 

 Area-averaged low loss fraction, Yb =  0.540 

 User entry of time of concentration  =   0.519 (hours) 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Watershed area =      10.06(Ac.) 

 Catchment Lag time =   0.415 hours 

 Unit interval =   5.000 minutes 

 Unit interval percentage of lag time = 20.0706 

 Hydrograph baseflow =     0.00(CFS) 

 Average maximum watershed loss rate(Fm) =  0.265(In/Hr) 

 Average low loss rate fraction (Yb) = 0.540 (decimal) 

 DESERT S-Graph Selected 

 Computed peak 5-minute rainfall =  0.293(In) 

 Computed peak 30-minute rainfall =  0.502(In) 

 Specified peak 1-hour rainfall =  0.618(In) 

 Computed peak 3-hour rainfall =  0.961(In) 

 Specified peak 6-hour rainfall =  1.270(In) 

 Specified peak 24-hour rainfall =  2.230(In) 

 

 

 Rainfall depth area reduction factors: 

 Using a total area of      10.06(Ac.) (Ref: fig. E-4) 

 

 5-minute factor = 1.000     Adjusted rainfall =  0.293(In) 

 30-minute factor = 1.000    Adjusted rainfall =  0.502(In) 

 1-hour factor = 1.000       Adjusted rainfall =  0.618(In) 

 3-hour factor = 1.000       Adjusted rainfall =  0.961(In) 

 6-hour factor = 1.000       Adjusted rainfall =  1.270(In) 

 24-hour factor = 1.000      Adjusted rainfall =  2.230(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 =       121.66 (CFS)) 

 

   1                0.997                   1.213 

   2                4.530                   4.298 

   3               11.349                   8.296 

   4               26.366                  18.271 

   5               43.523                  20.873 

   6               55.189                  14.194 

   7               62.955                   9.448 

   8               68.573                   6.835 

   9               73.097                   5.504 

  10               76.723                   4.411 

  11               79.718                   3.644 

  12               82.217                   3.041 

  13               84.360                   2.607 

  14               86.297                   2.357 

  15               87.981                   2.049 

  16               89.366                   1.684 

  17               90.544                   1.433 

  18               91.644                   1.338 

  19               92.619                   1.186 

  20               93.520                   1.097 

  21               94.289                   0.936 

  22               94.972                   0.830 



  23               95.627                   0.797 

  24               96.163                   0.652 

  25               96.684                   0.634 

  26               97.112                   0.521 

  27               97.474                   0.440 

  28               97.806                   0.405 

  29               98.020                   0.260 

  30               98.221                   0.244 

  31               98.446                   0.273 

  32               98.687                   0.293 

  33               98.928                   0.293 

  34               99.168                   0.293 

  35               99.408                   0.292 

  36               99.578                   0.207 

  37               99.704                   0.153 

  38               99.829                   0.153 

  39              100.000                   0.076 

 --------------------------------------------------------------------- 

 Peak Unit   Adjusted mass rainfall  Unit rainfall 

 Number              (In)                (In) 

   1              0.2931               0.2931 

   2              0.3609               0.0678 

   3              0.4075               0.0467 

   4              0.4443               0.0367 

   5              0.4750               0.0308 

   6              0.5017               0.0267 

   7              0.5255               0.0237 

   8              0.5470               0.0215 

   9              0.5666               0.0197 

  10              0.5848               0.0182 

  11              0.6018               0.0170 

  12              0.6177               0.0159 

  13              0.6379               0.0202 

  14              0.6572               0.0193 

  15              0.6757               0.0185 

  16              0.6935               0.0178 

  17              0.7106               0.0171 

  18              0.7272               0.0165 

  19              0.7432               0.0160 

  20              0.7587               0.0155 

  21              0.7737               0.0150 

  22              0.7883               0.0146 

  23              0.8026               0.0142 

  24              0.8164               0.0139 

  25              0.8299               0.0135 

  26              0.8431               0.0132 

  27              0.8560               0.0129 

  28              0.8687               0.0126 

  29              0.8810               0.0124 

  30              0.8931               0.0121 

  31              0.9050               0.0119 

  32              0.9166               0.0116 

  33              0.9280               0.0114 

  34              0.9392               0.0112 

  35              0.9503               0.0110 

  36              0.9611               0.0108 

  37              0.9717               0.0106 

  38              0.9822               0.0105 

  39              0.9925               0.0103 

  40              1.0027               0.0102 

  41              1.0127               0.0100 

  42              1.0225               0.0099 

  43              1.0323               0.0097 



  44              1.0418               0.0096 

  45              1.0513               0.0095 

  46              1.0606               0.0093 

  47              1.0698               0.0092 

  48              1.0789               0.0091 

  49              1.0879               0.0090 

  50              1.0968               0.0089 

  51              1.1056               0.0088 

  52              1.1142               0.0087 

  53              1.1228               0.0086 

  54              1.1313               0.0085 

  55              1.1396               0.0084 

  56              1.1479               0.0083 

  57              1.1561               0.0082 

  58              1.1642               0.0081 

  59              1.1723               0.0080 

  60              1.1802               0.0079 

  61              1.1881               0.0079 

  62              1.1959               0.0078 

  63              1.2036               0.0077 

  64              1.2112               0.0076 

  65              1.2188               0.0076 

  66              1.2263               0.0075 

  67              1.2337               0.0074 

  68              1.2411               0.0074 

  69              1.2484               0.0073 

  70              1.2557               0.0072 

  71              1.2628               0.0072 

  72              1.2700               0.0071 

  73              1.2771               0.0071 

  74              1.2842               0.0071 

  75              1.2912               0.0070 

  76              1.2982               0.0070 

  77              1.3051               0.0069 

  78              1.3119               0.0069 

  79              1.3187               0.0068 

  80              1.3255               0.0068 

  81              1.3322               0.0067 

  82              1.3388               0.0067 

  83              1.3454               0.0066 

  84              1.3520               0.0066 

  85              1.3585               0.0065 

  86              1.3650               0.0065 

  87              1.3714               0.0064 

  88              1.3778               0.0064 

  89              1.3841               0.0063 

  90              1.3904               0.0063 

  91              1.3967               0.0063 

  92              1.4029               0.0062 

  93              1.4091               0.0062 

  94              1.4152               0.0061 

  95              1.4213               0.0061 

  96              1.4273               0.0061 

  97              1.4334               0.0060 

  98              1.4394               0.0060 

  99              1.4453               0.0059 

 100              1.4512               0.0059 

 101              1.4571               0.0059 

 102              1.4629               0.0058 

 103              1.4687               0.0058 

 104              1.4745               0.0058 

 105              1.4803               0.0057 

 106              1.4860               0.0057 



 107              1.4916               0.0057 

 108              1.4973               0.0056 

 109              1.5029               0.0056 

 110              1.5085               0.0056 

 111              1.5140               0.0056 

 112              1.5196               0.0055 

 113              1.5251               0.0055 

 114              1.5305               0.0055 

 115              1.5360               0.0054 

 116              1.5414               0.0054 

 117              1.5468               0.0054 

 118              1.5521               0.0054 

 119              1.5574               0.0053 

 120              1.5627               0.0053 

 121              1.5680               0.0053 

 122              1.5733               0.0052 

 123              1.5785               0.0052 

 124              1.5837               0.0052 

 125              1.5889               0.0052 

 126              1.5940               0.0051 

 127              1.5991               0.0051 

 128              1.6042               0.0051 

 129              1.6093               0.0051 

 130              1.6144               0.0051 

 131              1.6194               0.0050 

 132              1.6244               0.0050 

 133              1.6294               0.0050 

 134              1.6344               0.0050 

 135              1.6393               0.0049 

 136              1.6442               0.0049 

 137              1.6491               0.0049 

 138              1.6540               0.0049 

 139              1.6589               0.0049 

 140              1.6637               0.0048 

 141              1.6685               0.0048 

 142              1.6733               0.0048 

 143              1.6781               0.0048 

 144              1.6828               0.0048 

 145              1.6876               0.0047 

 146              1.6923               0.0047 

 147              1.6970               0.0047 

 148              1.7017               0.0047 

 149              1.7063               0.0047 

 150              1.7110               0.0046 

 151              1.7156               0.0046 

 152              1.7202               0.0046 

 153              1.7248               0.0046 

 154              1.7294               0.0046 

 155              1.7339               0.0046 

 156              1.7385               0.0045 

 157              1.7430               0.0045 

 158              1.7475               0.0045 

 159              1.7520               0.0045 

 160              1.7564               0.0045 

 161              1.7609               0.0044 

 162              1.7653               0.0044 

 163              1.7697               0.0044 

 164              1.7741               0.0044 

 165              1.7785               0.0044 

 166              1.7829               0.0044 

 167              1.7872               0.0044 

 168              1.7916               0.0043 

 169              1.7959               0.0043 



 170              1.8002               0.0043 

 171              1.8045               0.0043 

 172              1.8088               0.0043 

 173              1.8130               0.0043 

 174              1.8173               0.0042 

 175              1.8215               0.0042 

 176              1.8257               0.0042 

 177              1.8299               0.0042 

 178              1.8341               0.0042 

 179              1.8383               0.0042 

 180              1.8425               0.0042 

 181              1.8466               0.0042 

 182              1.8508               0.0041 

 183              1.8549               0.0041 

 184              1.8590               0.0041 

 185              1.8631               0.0041 

 186              1.8672               0.0041 

 187              1.8712               0.0041 

 188              1.8753               0.0041 

 189              1.8793               0.0040 

 190              1.8834               0.0040 

 191              1.8874               0.0040 

 192              1.8914               0.0040 

 193              1.8954               0.0040 

 194              1.8994               0.0040 

 195              1.9034               0.0040 

 196              1.9073               0.0040 

 197              1.9113               0.0039 

 198              1.9152               0.0039 

 199              1.9191               0.0039 

 200              1.9230               0.0039 

 201              1.9269               0.0039 

 202              1.9308               0.0039 

 203              1.9347               0.0039 

 204              1.9386               0.0039 

 205              1.9424               0.0039 

 206              1.9462               0.0038 

 207              1.9501               0.0038 

 208              1.9539               0.0038 

 209              1.9577               0.0038 

 210              1.9615               0.0038 

 211              1.9653               0.0038 

 212              1.9691               0.0038 

 213              1.9728               0.0038 

 214              1.9766               0.0038 

 215              1.9803               0.0037 

 216              1.9841               0.0037 

 217              1.9878               0.0037 

 218              1.9915               0.0037 

 219              1.9952               0.0037 

 220              1.9989               0.0037 

 221              2.0026               0.0037 

 222              2.0063               0.0037 

 223              2.0099               0.0037 

 224              2.0136               0.0037 

 225              2.0172               0.0036 

 226              2.0209               0.0036 

 227              2.0245               0.0036 

 228              2.0281               0.0036 

 229              2.0317               0.0036 

 230              2.0353               0.0036 

 231              2.0389               0.0036 

 232              2.0425               0.0036 



 233              2.0461               0.0036 

 234              2.0496               0.0036 

 235              2.0532               0.0036 

 236              2.0567               0.0035 

 237              2.0603               0.0035 

 238              2.0638               0.0035 

 239              2.0673               0.0035 

 240              2.0708               0.0035 

 241              2.0743               0.0035 

 242              2.0778               0.0035 

 243              2.0813               0.0035 

 244              2.0848               0.0035 

 245              2.0882               0.0035 

 246              2.0917               0.0035 

 247              2.0951               0.0034 

 248              2.0986               0.0034 

 249              2.1020               0.0034 

 250              2.1054               0.0034 

 251              2.1089               0.0034 

 252              2.1123               0.0034 

 253              2.1157               0.0034 

 254              2.1191               0.0034 

 255              2.1224               0.0034 

 256              2.1258               0.0034 

 257              2.1292               0.0034 

 258              2.1325               0.0034 

 259              2.1359               0.0034 

 260              2.1392               0.0033 

 261              2.1426               0.0033 

 262              2.1459               0.0033 

 263              2.1492               0.0033 

 264              2.1525               0.0033 

 265              2.1559               0.0033 

 266              2.1592               0.0033 

 267              2.1624               0.0033 

 268              2.1657               0.0033 

 269              2.1690               0.0033 

 270              2.1723               0.0033 

 271              2.1755               0.0033 

 272              2.1788               0.0033 

 273              2.1821               0.0032 

 274              2.1853               0.0032 

 275              2.1885               0.0032 

 276              2.1918               0.0032 

 277              2.1950               0.0032 

 278              2.1982               0.0032 

 279              2.2014               0.0032 

 280              2.2046               0.0032 

 281              2.2078               0.0032 

 282              2.2110               0.0032 

 283              2.2142               0.0032 

 284              2.2173               0.0032 

 285              2.2205               0.0032 

 286              2.2237               0.0032 

 287              2.2268               0.0032 

 288              2.2300               0.0031 

 --------------------------------------------------------------------- 

 Unit              Unit            Unit              Effective 

 Period            Rainfall        Soil-Loss         Rainfall 

 (number)            (In)          (In)                 (In) 

 --------------------------------------------------------------------- 

   1              0.0031           0.0017              0.0014 

   2              0.0032           0.0017              0.0015 



   3              0.0032           0.0017              0.0015 

   4              0.0032           0.0017              0.0015 

   5              0.0032           0.0017              0.0015 

   6              0.0032           0.0017              0.0015 

   7              0.0032           0.0017              0.0015 

   8              0.0032           0.0017              0.0015 

   9              0.0032           0.0017              0.0015 

  10              0.0032           0.0017              0.0015 

  11              0.0032           0.0018              0.0015 

  12              0.0033           0.0018              0.0015 

  13              0.0033           0.0018              0.0015 

  14              0.0033           0.0018              0.0015 

  15              0.0033           0.0018              0.0015 

  16              0.0033           0.0018              0.0015 

  17              0.0033           0.0018              0.0015 

  18              0.0033           0.0018              0.0015 

  19              0.0033           0.0018              0.0015 

  20              0.0033           0.0018              0.0015 

  21              0.0034           0.0018              0.0015 

  22              0.0034           0.0018              0.0016 

  23              0.0034           0.0018              0.0016 

  24              0.0034           0.0018              0.0016 

  25              0.0034           0.0018              0.0016 

  26              0.0034           0.0018              0.0016 

  27              0.0034           0.0019              0.0016 

  28              0.0034           0.0019              0.0016 

  29              0.0035           0.0019              0.0016 

  30              0.0035           0.0019              0.0016 

  31              0.0035           0.0019              0.0016 

  32              0.0035           0.0019              0.0016 

  33              0.0035           0.0019              0.0016 

  34              0.0035           0.0019              0.0016 

  35              0.0035           0.0019              0.0016 

  36              0.0035           0.0019              0.0016 

  37              0.0036           0.0019              0.0016 

  38              0.0036           0.0019              0.0016 

  39              0.0036           0.0019              0.0017 

  40              0.0036           0.0019              0.0017 

  41              0.0036           0.0020              0.0017 

  42              0.0036           0.0020              0.0017 

  43              0.0036           0.0020              0.0017 

  44              0.0037           0.0020              0.0017 

  45              0.0037           0.0020              0.0017 

  46              0.0037           0.0020              0.0017 

  47              0.0037           0.0020              0.0017 

  48              0.0037           0.0020              0.0017 

  49              0.0037           0.0020              0.0017 

  50              0.0037           0.0020              0.0017 

  51              0.0038           0.0020              0.0017 

  52              0.0038           0.0020              0.0017 

  53              0.0038           0.0020              0.0017 

  54              0.0038           0.0021              0.0018 

  55              0.0038           0.0021              0.0018 

  56              0.0038           0.0021              0.0018 

  57              0.0039           0.0021              0.0018 

  58              0.0039           0.0021              0.0018 

  59              0.0039           0.0021              0.0018 

  60              0.0039           0.0021              0.0018 

  61              0.0039           0.0021              0.0018 

  62              0.0039           0.0021              0.0018 

  63              0.0040           0.0021              0.0018 

  64              0.0040           0.0021              0.0018 

  65              0.0040           0.0022              0.0018 



  66              0.0040           0.0022              0.0019 

  67              0.0040           0.0022              0.0019 

  68              0.0041           0.0022              0.0019 

  69              0.0041           0.0022              0.0019 

  70              0.0041           0.0022              0.0019 

  71              0.0041           0.0022              0.0019 

  72              0.0041           0.0022              0.0019 

  73              0.0042           0.0022              0.0019 

  74              0.0042           0.0023              0.0019 

  75              0.0042           0.0023              0.0019 

  76              0.0042           0.0023              0.0019 

  77              0.0042           0.0023              0.0020 

  78              0.0043           0.0023              0.0020 

  79              0.0043           0.0023              0.0020 

  80              0.0043           0.0023              0.0020 

  81              0.0043           0.0023              0.0020 

  82              0.0044           0.0023              0.0020 

  83              0.0044           0.0024              0.0020 

  84              0.0044           0.0024              0.0020 

  85              0.0044           0.0024              0.0020 

  86              0.0044           0.0024              0.0020 

  87              0.0045           0.0024              0.0021 

  88              0.0045           0.0024              0.0021 

  89              0.0045           0.0024              0.0021 

  90              0.0046           0.0025              0.0021 

  91              0.0046           0.0025              0.0021 

  92              0.0046           0.0025              0.0021 

  93              0.0046           0.0025              0.0021 

  94              0.0047           0.0025              0.0021 

  95              0.0047           0.0025              0.0022 

  96              0.0047           0.0025              0.0022 

  97              0.0048           0.0026              0.0022 

  98              0.0048           0.0026              0.0022 

  99              0.0048           0.0026              0.0022 

 100              0.0048           0.0026              0.0022 

 101              0.0049           0.0026              0.0022 

 102              0.0049           0.0026              0.0023 

 103              0.0049           0.0027              0.0023 

 104              0.0050           0.0027              0.0023 

 105              0.0050           0.0027              0.0023 

 106              0.0050           0.0027              0.0023 

 107              0.0051           0.0027              0.0023 

 108              0.0051           0.0028              0.0023 

 109              0.0051           0.0028              0.0024 

 110              0.0052           0.0028              0.0024 

 111              0.0052           0.0028              0.0024 

 112              0.0052           0.0028              0.0024 

 113              0.0053           0.0029              0.0024 

 114              0.0053           0.0029              0.0025 

 115              0.0054           0.0029              0.0025 

 116              0.0054           0.0029              0.0025 

 117              0.0055           0.0029              0.0025 

 118              0.0055           0.0030              0.0025 

 119              0.0056           0.0030              0.0026 

 120              0.0056           0.0030              0.0026 

 121              0.0056           0.0030              0.0026 

 122              0.0057           0.0031              0.0026 

 123              0.0057           0.0031              0.0026 

 124              0.0058           0.0031              0.0027 

 125              0.0058           0.0032              0.0027 

 126              0.0059           0.0032              0.0027 

 127              0.0059           0.0032              0.0027 

 128              0.0060           0.0032              0.0028 



 129              0.0061           0.0033              0.0028 

 130              0.0061           0.0033              0.0028 

 131              0.0062           0.0033              0.0028 

 132              0.0062           0.0034              0.0029 

 133              0.0063           0.0034              0.0029 

 134              0.0063           0.0034              0.0029 

 135              0.0064           0.0035              0.0030 

 136              0.0065           0.0035              0.0030 

 137              0.0066           0.0035              0.0030 

 138              0.0066           0.0036              0.0030 

 139              0.0067           0.0036              0.0031 

 140              0.0068           0.0036              0.0031 

 141              0.0069           0.0037              0.0032 

 142              0.0069           0.0037              0.0032 

 143              0.0070           0.0038              0.0032 

 144              0.0071           0.0038              0.0033 

 145              0.0071           0.0038              0.0033 

 146              0.0072           0.0039              0.0033 

 147              0.0073           0.0039              0.0034 

 148              0.0074           0.0040              0.0034 

 149              0.0075           0.0040              0.0035 

 150              0.0076           0.0041              0.0035 

 151              0.0077           0.0042              0.0036 

 152              0.0078           0.0042              0.0036 

 153              0.0079           0.0043              0.0037 

 154              0.0080           0.0043              0.0037 

 155              0.0082           0.0044              0.0038 

 156              0.0083           0.0045              0.0038 

 157              0.0085           0.0046              0.0039 

 158              0.0086           0.0046              0.0039 

 159              0.0088           0.0047              0.0040 

 160              0.0089           0.0048              0.0041 

 161              0.0091           0.0049              0.0042 

 162              0.0092           0.0050              0.0042 

 163              0.0095           0.0051              0.0044 

 164              0.0096           0.0052              0.0044 

 165              0.0099           0.0053              0.0045 

 166              0.0100           0.0054              0.0046 

 167              0.0103           0.0056              0.0047 

 168              0.0105           0.0057              0.0048 

 169              0.0108           0.0058              0.0050 

 170              0.0110           0.0059              0.0051 

 171              0.0114           0.0062              0.0053 

 172              0.0116           0.0063              0.0054 

 173              0.0121           0.0065              0.0056 

 174              0.0124           0.0067              0.0057 

 175              0.0129           0.0070              0.0059 

 176              0.0132           0.0071              0.0061 

 177              0.0139           0.0075              0.0064 

 178              0.0142           0.0077              0.0066 

 179              0.0150           0.0081              0.0069 

 180              0.0155           0.0084              0.0071 

 181              0.0165           0.0089              0.0076 

 182              0.0171           0.0092              0.0079 

 183              0.0185           0.0100              0.0085 

 184              0.0193           0.0104              0.0089 

 185              0.0159           0.0086              0.0073 

 186              0.0170           0.0092              0.0078 

 187              0.0197           0.0106              0.0091 

 188              0.0215           0.0116              0.0099 

 189              0.0267           0.0144              0.0123 

 190              0.0308           0.0166              0.0142 

 191              0.0467           0.0221              0.0246 



 192              0.0678           0.0221              0.0457 

 193              0.2931           0.0221              0.2710 

 194              0.0367           0.0198              0.0169 

 195              0.0237           0.0128              0.0109 

 196              0.0182           0.0098              0.0084 

 197              0.0202           0.0109              0.0093 

 198              0.0178           0.0096              0.0082 

 199              0.0160           0.0086              0.0074 

 200              0.0146           0.0079              0.0067 

 201              0.0135           0.0073              0.0062 

 202              0.0126           0.0068              0.0058 

 203              0.0119           0.0064              0.0055 

 204              0.0112           0.0061              0.0052 

 205              0.0106           0.0057              0.0049 

 206              0.0102           0.0055              0.0047 

 207              0.0097           0.0052              0.0045 

 208              0.0093           0.0050              0.0043 

 209              0.0090           0.0048              0.0041 

 210              0.0087           0.0047              0.0040 

 211              0.0084           0.0045              0.0039 

 212              0.0081           0.0044              0.0037 

 213              0.0079           0.0042              0.0036 

 214              0.0076           0.0041              0.0035 

 215              0.0074           0.0040              0.0034 

 216              0.0072           0.0039              0.0033 

 217              0.0071           0.0038              0.0033 

 218              0.0070           0.0038              0.0032 

 219              0.0068           0.0037              0.0031 

 220              0.0067           0.0036              0.0031 

 221              0.0065           0.0035              0.0030 

 222              0.0064           0.0034              0.0029 

 223              0.0063           0.0034              0.0029 

 224              0.0061           0.0033              0.0028 

 225              0.0060           0.0032              0.0028 

 226              0.0059           0.0032              0.0027 

 227              0.0058           0.0031              0.0027 

 228              0.0057           0.0031              0.0026 

 229              0.0056           0.0030              0.0026 

 230              0.0055           0.0030              0.0025 

 231              0.0054           0.0029              0.0025 

 232              0.0054           0.0029              0.0025 

 233              0.0053           0.0028              0.0024 

 234              0.0052           0.0028              0.0024 

 235              0.0051           0.0028              0.0024 

 236              0.0051           0.0027              0.0023 

 237              0.0050           0.0027              0.0023 

 238              0.0049           0.0027              0.0023 

 239              0.0049           0.0026              0.0022 

 240              0.0048           0.0026              0.0022 

 241              0.0047           0.0026              0.0022 

 242              0.0047           0.0025              0.0022 

 243              0.0046           0.0025              0.0021 

 244              0.0046           0.0025              0.0021 

 245              0.0045           0.0024              0.0021 

 246              0.0045           0.0024              0.0021 

 247              0.0044           0.0024              0.0020 

 248              0.0044           0.0024              0.0020 

 249              0.0043           0.0023              0.0020 

 250              0.0043           0.0023              0.0020 

 251              0.0042           0.0023              0.0019 

 252              0.0042           0.0023              0.0019 

 253              0.0042           0.0022              0.0019 

 254              0.0041           0.0022              0.0019 



 255              0.0041           0.0022              0.0019 

 256              0.0040           0.0022              0.0019 

 257              0.0040           0.0022              0.0018 

 258              0.0040           0.0021              0.0018 

 259              0.0039           0.0021              0.0018 

 260              0.0039           0.0021              0.0018 

 261              0.0039           0.0021              0.0018 

 262              0.0038           0.0021              0.0018 

 263              0.0038           0.0020              0.0017 

 264              0.0038           0.0020              0.0017 

 265              0.0037           0.0020              0.0017 

 266              0.0037           0.0020              0.0017 

 267              0.0037           0.0020              0.0017 

 268              0.0036           0.0020              0.0017 

 269              0.0036           0.0019              0.0017 

 270              0.0036           0.0019              0.0016 

 271              0.0036           0.0019              0.0016 

 272              0.0035           0.0019              0.0016 

 273              0.0035           0.0019              0.0016 

 274              0.0035           0.0019              0.0016 

 275              0.0034           0.0019              0.0016 

 276              0.0034           0.0018              0.0016 

 277              0.0034           0.0018              0.0016 

 278              0.0034           0.0018              0.0016 

 279              0.0034           0.0018              0.0015 

 280              0.0033           0.0018              0.0015 

 281              0.0033           0.0018              0.0015 

 282              0.0033           0.0018              0.0015 

 283              0.0033           0.0018              0.0015 

 284              0.0032           0.0017              0.0015 

 285              0.0032           0.0017              0.0015 

 286              0.0032           0.0017              0.0015 

 287              0.0032           0.0017              0.0015 

 288              0.0032           0.0017              0.0015 

 -------------------------------------------------------------------- 

 -------------------------------------------------------------------- 

 Total soil rain loss =      1.05(In) 

 Total effective rainfall =      1.18(In) 

 Peak flow rate in flood hydrograph =      7.40(CFS) 

 --------------------------------------------------------------------- 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

                     24 - H O U R    S T O R M 

                R u n o f f      H y d r o g r a p h 

 -------------------------------------------------------------------- 

             Hydrograph in   5   Minute intervals ((CFS)) 

 

 -------------------------------------------------------------------- 

  Time(h+m) Volume Ac.Ft   Q(CFS)  0        2.5       5.0       7.5      10.0 

  ----------------------------------------------------------------------- 

    0+ 5       0.0000      0.00  Q         |         |         |         |  

    0+10       0.0001      0.01  Q         |         |         |         |  

    0+15       0.0002      0.02  Q         |         |         |         |  

    0+20       0.0005      0.05  Q         |         |         |         |  

    0+25       0.0011      0.08  Q         |         |         |         |  

    0+30       0.0017      0.10  Q         |         |         |         |  

    0+35       0.0025      0.11  Q         |         |         |         |  

    0+40       0.0033      0.12  Q         |         |         |         |  

    0+45       0.0042      0.13  Q         |         |         |         |  

    0+50       0.0052      0.14  Q         |         |         |         |  

    0+55       0.0062      0.14  Q         |         |         |         |  

    1+ 0       0.0072      0.15  Q         |         |         |         |  

    1+ 5       0.0082      0.15  Q         |         |         |         |  

    1+10       0.0093      0.16  Q         |         |         |         |  



    1+15       0.0104      0.16  Q         |         |         |         |  

    1+20       0.0115      0.16  Q         |         |         |         |  

    1+25       0.0127      0.16  Q         |         |         |         |  

    1+30       0.0138      0.17  Q         |         |         |         |  

    1+35       0.0150      0.17  Q         |         |         |         |  

    1+40       0.0162      0.17  Q         |         |         |         |  

    1+45       0.0174      0.17  Q         |         |         |         |  

    1+50       0.0186      0.18  Q         |         |         |         |  

    1+55       0.0198      0.18  Q         |         |         |         |  

    2+ 0       0.0210      0.18  Q         |         |         |         |  

    2+ 5       0.0223      0.18  Q         |         |         |         |  

    2+10       0.0235      0.18  Q         |         |         |         |  

    2+15       0.0248      0.18  QV        |         |         |         |  

    2+20       0.0260      0.18  QV        |         |         |         |  

    2+25       0.0273      0.19  QV        |         |         |         |  

    2+30       0.0286      0.19  QV        |         |         |         |  

    2+35       0.0299      0.19  QV        |         |         |         |  

    2+40       0.0312      0.19  QV        |         |         |         |  

    2+45       0.0325      0.19  QV        |         |         |         |  

    2+50       0.0338      0.19  QV        |         |         |         |  

    2+55       0.0351      0.19  QV        |         |         |         |  

    3+ 0       0.0365      0.19  QV        |         |         |         |  

    3+ 5       0.0378      0.19  QV        |         |         |         |  

    3+10       0.0391      0.19  QV        |         |         |         |  

    3+15       0.0405      0.20  QV        |         |         |         |  

    3+20       0.0418      0.20  QV        |         |         |         |  

    3+25       0.0432      0.20  QV        |         |         |         |  

    3+30       0.0445      0.20  QV        |         |         |         |  

    3+35       0.0459      0.20  QV        |         |         |         |  

    3+40       0.0473      0.20  QV        |         |         |         |  

    3+45       0.0486      0.20  QV        |         |         |         |  

    3+50       0.0500      0.20  Q V       |         |         |         |  

    3+55       0.0514      0.20  Q V       |         |         |         |  

    4+ 0       0.0528      0.20  Q V       |         |         |         |  

    4+ 5       0.0542      0.20  Q V       |         |         |         |  

    4+10       0.0556      0.20  Q V       |         |         |         |  

    4+15       0.0570      0.20  Q V       |         |         |         |  

    4+20       0.0584      0.21  Q V       |         |         |         |  

    4+25       0.0599      0.21  Q V       |         |         |         |  

    4+30       0.0613      0.21  Q V       |         |         |         |  

    4+35       0.0627      0.21  Q V       |         |         |         |  

    4+40       0.0641      0.21  Q V       |         |         |         |  

    4+45       0.0656      0.21  Q V       |         |         |         |  

    4+50       0.0670      0.21  Q V       |         |         |         |  

    4+55       0.0685      0.21  Q V       |         |         |         |  

    5+ 0       0.0700      0.21  Q V       |         |         |         |  

    5+ 5       0.0714      0.21  Q V       |         |         |         |  

    5+10       0.0729      0.21  Q V       |         |         |         |  

    5+15       0.0744      0.22  Q  V      |         |         |         |  

    5+20       0.0759      0.22  Q  V      |         |         |         |  

    5+25       0.0774      0.22  Q  V      |         |         |         |  

    5+30       0.0789      0.22  Q  V      |         |         |         |  

    5+35       0.0804      0.22  Q  V      |         |         |         |  

    5+40       0.0819      0.22  Q  V      |         |         |         |  

    5+45       0.0834      0.22  Q  V      |         |         |         |  

    5+50       0.0849      0.22  Q  V      |         |         |         |  

    5+55       0.0865      0.22  Q  V      |         |         |         |  

    6+ 0       0.0880      0.22  Q  V      |         |         |         |  

    6+ 5       0.0896      0.22  Q  V      |         |         |         |  

    6+10       0.0911      0.23  Q  V      |         |         |         |  

    6+15       0.0927      0.23  Q  V      |         |         |         |  

    6+20       0.0943      0.23  Q  V      |         |         |         |  

    6+25       0.0958      0.23  Q  V      |         |         |         |  



    6+30       0.0974      0.23  Q  V      |         |         |         |  

    6+35       0.0990      0.23  Q   V     |         |         |         |  

    6+40       0.1006      0.23  Q   V     |         |         |         |  

    6+45       0.1022      0.23  Q   V     |         |         |         |  

    6+50       0.1038      0.24  Q   V     |         |         |         |  

    6+55       0.1055      0.24  Q   V     |         |         |         |  

    7+ 0       0.1071      0.24  Q   V     |         |         |         |  

    7+ 5       0.1088      0.24  Q   V     |         |         |         |  

    7+10       0.1104      0.24  Q   V     |         |         |         |  

    7+15       0.1121      0.24  Q   V     |         |         |         |  

    7+20       0.1137      0.24  Q   V     |         |         |         |  

    7+25       0.1154      0.24  Q   V     |         |         |         |  

    7+30       0.1171      0.25  Q   V     |         |         |         |  

    7+35       0.1188      0.25  Q   V     |         |         |         |  

    7+40       0.1205      0.25  Q   V     |         |         |         |  

    7+45       0.1222      0.25  Q   V     |         |         |         |  

    7+50       0.1239      0.25  |Q   V    |         |         |         |  

    7+55       0.1257      0.25  |Q   V    |         |         |         |  

    8+ 0       0.1274      0.25  |Q   V    |         |         |         |  

    8+ 5       0.1292      0.25  |Q   V    |         |         |         |  

    8+10       0.1309      0.26  |Q   V    |         |         |         |  

    8+15       0.1327      0.26  |Q   V    |         |         |         |  

    8+20       0.1345      0.26  |Q   V    |         |         |         |  

    8+25       0.1363      0.26  |Q   V    |         |         |         |  

    8+30       0.1381      0.26  |Q   V    |         |         |         |  

    8+35       0.1399      0.26  |Q   V    |         |         |         |  

    8+40       0.1418      0.27  |Q   V    |         |         |         |  

    8+45       0.1436      0.27  |Q   V    |         |         |         |  

    8+50       0.1455      0.27  |Q   V    |         |         |         |  

    8+55       0.1473      0.27  |Q   V    |         |         |         |  

    9+ 0       0.1492      0.27  |Q    V   |         |         |         |  

    9+ 5       0.1511      0.27  |Q    V   |         |         |         |  

    9+10       0.1530      0.28  |Q    V   |         |         |         |  

    9+15       0.1549      0.28  |Q    V   |         |         |         |  

    9+20       0.1568      0.28  |Q    V   |         |         |         |  

    9+25       0.1588      0.28  |Q    V   |         |         |         |  

    9+30       0.1607      0.28  |Q    V   |         |         |         |  

    9+35       0.1627      0.29  |Q    V   |         |         |         |  

    9+40       0.1647      0.29  |Q    V   |         |         |         |  

    9+45       0.1667      0.29  |Q    V   |         |         |         |  

    9+50       0.1687      0.29  |Q    V   |         |         |         |  

    9+55       0.1707      0.29  |Q    V   |         |         |         |  

   10+ 0       0.1728      0.30  |Q    V   |         |         |         |  

   10+ 5       0.1748      0.30  |Q     V  |         |         |         |  

   10+10       0.1769      0.30  |Q     V  |         |         |         |  

   10+15       0.1790      0.30  |Q     V  |         |         |         |  

   10+20       0.1811      0.31  |Q     V  |         |         |         |  

   10+25       0.1832      0.31  |Q     V  |         |         |         |  

   10+30       0.1853      0.31  |Q     V  |         |         |         |  

   10+35       0.1875      0.31  |Q     V  |         |         |         |  

   10+40       0.1897      0.32  |Q     V  |         |         |         |  

   10+45       0.1919      0.32  |Q     V  |         |         |         |  

   10+50       0.1941      0.32  |Q     V  |         |         |         |  

   10+55       0.1963      0.32  |Q     V  |         |         |         |  

   11+ 0       0.1985      0.33  |Q      V |         |         |         |  

   11+ 5       0.2008      0.33  |Q      V |         |         |         |  

   11+10       0.2031      0.33  |Q      V |         |         |         |  

   11+15       0.2054      0.34  |Q      V |         |         |         |  

   11+20       0.2078      0.34  |Q      V |         |         |         |  

   11+25       0.2101      0.34  |Q      V |         |         |         |  

   11+30       0.2125      0.35  |Q      V |         |         |         |  

   11+35       0.2149      0.35  |Q      V |         |         |         |  

   11+40       0.2173      0.35  |Q      V |         |         |         |  



   11+45       0.2198      0.36  |Q      V |         |         |         |  

   11+50       0.2222      0.36  |Q      V |         |         |         |  

   11+55       0.2247      0.36  |Q       V|         |         |         |  

   12+ 0       0.2273      0.37  |Q       V|         |         |         |  

   12+ 5       0.2298      0.37  |Q       V|         |         |         |  

   12+10       0.2324      0.37  |Q       V|         |         |         |  

   12+15       0.2350      0.38  |Q       V|         |         |         |  

   12+20       0.2376      0.38  |Q       V|         |         |         |  

   12+25       0.2403      0.39  |Q       V|         |         |         |  

   12+30       0.2430      0.39  |Q       V|         |         |         |  

   12+35       0.2457      0.40  |Q       V|         |         |         |  

   12+40       0.2485      0.40  |Q        V         |         |         |  

   12+45       0.2513      0.40  |Q        V         |         |         |  

   12+50       0.2541      0.41  |Q        V         |         |         |  

   12+55       0.2569      0.42  |Q        V         |         |         |  

   13+ 0       0.2598      0.42  |Q        V         |         |         |  

   13+ 5       0.2628      0.43  |Q        V         |         |         |  

   13+10       0.2658      0.43  |Q        V         |         |         |  

   13+15       0.2688      0.44  |Q        V         |         |         |  

   13+20       0.2719      0.45  |Q        |V        |         |         |  

   13+25       0.2750      0.45  |Q        |V        |         |         |  

   13+30       0.2782      0.46  |Q        |V        |         |         |  

   13+35       0.2814      0.47  |Q        |V        |         |         |  

   13+40       0.2847      0.48  |Q        |V        |         |         |  

   13+45       0.2880      0.48  |Q        |V        |         |         |  

   13+50       0.2914      0.49  |Q        |V        |         |         |  

   13+55       0.2948      0.50  | Q       |V        |         |         |  

   14+ 0       0.2984      0.51  | Q       | V       |         |         |  

   14+ 5       0.3020      0.52  | Q       | V       |         |         |  

   14+10       0.3056      0.53  | Q       | V       |         |         |  

   14+15       0.3094      0.54  | Q       | V       |         |         |  

   14+20       0.3132      0.56  | Q       | V       |         |         |  

   14+25       0.3171      0.57  | Q       | V       |         |         |  

   14+30       0.3211      0.58  | Q       |  V      |         |         |  

   14+35       0.3253      0.60  | Q       |  V      |         |         |  

   14+40       0.3295      0.61  | Q       |  V      |         |         |  

   14+45       0.3338      0.63  | Q       |  V      |         |         |  

   14+50       0.3383      0.65  | Q       |  V      |         |         |  

   14+55       0.3429      0.67  | Q       |  V      |         |         |  

   15+ 0       0.3476      0.69  | Q       |   V     |         |         |  

   15+ 5       0.3526      0.71  | Q       |   V     |         |         |  

   15+10       0.3577      0.74  | Q       |   V     |         |         |  

   15+15       0.3630      0.77  |  Q      |   V     |         |         |  

   15+20       0.3685      0.80  |  Q      |   V     |         |         |  

   15+25       0.3742      0.84  |  Q      |    V    |         |         |  

   15+30       0.3802      0.87  |  Q      |    V    |         |         |  

   15+35       0.3864      0.89  |  Q      |    V    |         |         |  

   15+40       0.3926      0.91  |  Q      |    V    |         |         |  

   15+45       0.3990      0.92  |  Q      |     V   |         |         |  

   15+50       0.4056      0.97  |  Q      |     V   |         |         |  

   15+55       0.4129      1.06  |   Q     |     V   |         |         |  

   16+ 0       0.4213      1.23  |   Q     |      V  |         |         |  

   16+ 5       0.4336      1.79  |      Q  |      V  |         |         |  

   16+10       0.4537      2.91  |         |Q      V |         |         |  

   16+15       0.4836      4.35  |         |      Q V|         |         |  

   16+20       0.5315      6.96  |         |         |V     Q  |         |  

   16+25       0.5825      7.40  |         |         |  V     Q|         |  

   16+30       0.6201      5.46  |         |         |Q   V    |         |  

   16+35       0.6480      4.04  |         |     Q   |     V   |         |  

   16+40       0.6702      3.23  |         | Q       |      V  |         |  

   16+45       0.6894      2.78  |         |Q        |      V  |         |  

   16+50       0.7059      2.40  |        Q|         |       V |         |  

   16+55       0.7205      2.12  |       Q |         |        V|         |  



   17+ 0       0.7334      1.88  |      Q  |         |        V|         |  

   17+ 5       0.7452      1.70  |     Q   |         |         V         |  

   17+10       0.7560      1.57  |     Q   |         |         V         |  

   17+15       0.7659      1.44  |    Q    |         |         |V        |  

   17+20       0.7748      1.29  |    Q    |         |         |V        |  

   17+25       0.7829      1.18  |   Q     |         |         |V        |  

   17+30       0.7906      1.12  |   Q     |         |         | V       |  

   17+35       0.7978      1.04  |   Q     |         |         | V       |  

   17+40       0.8046      0.98  |  Q      |         |         | V       |  

   17+45       0.8108      0.91  |  Q      |         |         | V       |  

   17+50       0.8167      0.86  |  Q      |         |         |  V      |  

   17+55       0.8224      0.82  |  Q      |         |         |  V      |  

   18+ 0       0.8276      0.76  |  Q      |         |         |  V      |  

   18+ 5       0.8326      0.73  | Q       |         |         |  V      |  

   18+10       0.8372      0.68  | Q       |         |         |  V      |  

   18+15       0.8416      0.63  | Q       |         |         |   V     |  

   18+20       0.8458      0.60  | Q       |         |         |   V     |  

   18+25       0.8496      0.55  | Q       |         |         |   V     |  

   18+30       0.8532      0.53  | Q       |         |         |   V     |  

   18+35       0.8569      0.53  | Q       |         |         |   V     |  

   18+40       0.8605      0.52  | Q       |         |         |   V     |  

   18+45       0.8640      0.51  | Q       |         |         |   V     |  

   18+50       0.8675      0.50  |Q        |         |         |    V    |  

   18+55       0.8708      0.49  |Q        |         |         |    V    |  

   19+ 0       0.8739      0.45  |Q        |         |         |    V    |  

   19+ 5       0.8769      0.43  |Q        |         |         |    V    |  

   19+10       0.8797      0.41  |Q        |         |         |    V    |  

   19+15       0.8823      0.38  |Q        |         |         |    V    |  

   19+20       0.8848      0.35  |Q        |         |         |    V    |  

   19+25       0.8871      0.34  |Q        |         |         |    V    |  

   19+30       0.8895      0.34  |Q        |         |         |     V   |  

   19+35       0.8917      0.33  |Q        |         |         |     V   |  

   19+40       0.8940      0.32  |Q        |         |         |     V   |  

   19+45       0.8962      0.32  |Q        |         |         |     V   |  

   19+50       0.8983      0.31  |Q        |         |         |     V   |  

   19+55       0.9004      0.31  |Q        |         |         |     V   |  

   20+ 0       0.9025      0.30  |Q        |         |         |     V   |  

   20+ 5       0.9046      0.30  |Q        |         |         |     V   |  

   20+10       0.9066      0.29  |Q        |         |         |     V   |  

   20+15       0.9086      0.29  |Q        |         |         |     V   |  

   20+20       0.9105      0.28  |Q        |         |         |     V   |  

   20+25       0.9125      0.28  |Q        |         |         |     V   |  

   20+30       0.9144      0.28  |Q        |         |         |      V  |  

   20+35       0.9162      0.27  |Q        |         |         |      V  |  

   20+40       0.9181      0.27  |Q        |         |         |      V  |  

   20+45       0.9199      0.27  |Q        |         |         |      V  |  

   20+50       0.9217      0.26  |Q        |         |         |      V  |  

   20+55       0.9235      0.26  |Q        |         |         |      V  |  

   21+ 0       0.9253      0.26  |Q        |         |         |      V  |  

   21+ 5       0.9270      0.25  |Q        |         |         |      V  |  

   21+10       0.9288      0.25  |Q        |         |         |      V  |  

   21+15       0.9305      0.25  Q         |         |         |      V  |  

   21+20       0.9322      0.24  Q         |         |         |      V  |  

   21+25       0.9338      0.24  Q         |         |         |      V  |  

   21+30       0.9355      0.24  Q         |         |         |      V  |  

   21+35       0.9371      0.24  Q         |         |         |      V  |  

   21+40       0.9387      0.23  Q         |         |         |       V |  

   21+45       0.9403      0.23  Q         |         |         |       V |  

   21+50       0.9419      0.23  Q         |         |         |       V |  

   21+55       0.9435      0.23  Q         |         |         |       V |  

   22+ 0       0.9450      0.23  Q         |         |         |       V |  

   22+ 5       0.9466      0.22  Q         |         |         |       V |  

   22+10       0.9481      0.22  Q         |         |         |       V |  



   22+15       0.9496      0.22  Q         |         |         |       V |  

   22+20       0.9511      0.22  Q         |         |         |       V |  

   22+25       0.9526      0.22  Q         |         |         |       V |  

   22+30       0.9541      0.21  Q         |         |         |       V |  

   22+35       0.9555      0.21  Q         |         |         |       V |  

   22+40       0.9570      0.21  Q         |         |         |       V |  

   22+45       0.9584      0.21  Q         |         |         |       V |  

   22+50       0.9598      0.21  Q         |         |         |       V |  

   22+55       0.9612      0.20  Q         |         |         |       V |  

   23+ 0       0.9626      0.20  Q         |         |         |       V |  

   23+ 5       0.9640      0.20  Q         |         |         |        V|  

   23+10       0.9654      0.20  Q         |         |         |        V|  

   23+15       0.9668      0.20  Q         |         |         |        V|  

   23+20       0.9681      0.20  Q         |         |         |        V|  

   23+25       0.9695      0.20  Q         |         |         |        V|  

   23+30       0.9708      0.19  Q         |         |         |        V|  

   23+35       0.9721      0.19  Q         |         |         |        V|  

   23+40       0.9734      0.19  Q         |         |         |        V|  

   23+45       0.9748      0.19  Q         |         |         |        V|  

   23+50       0.9761      0.19  Q         |         |         |        V|  

   23+55       0.9773      0.19  Q         |         |         |        V|  

   24+ 0       0.9786      0.19  Q         |         |         |        V|  

   24+ 5       0.9799      0.18  Q         |         |         |        V|  

   24+10       0.9811      0.18  Q         |         |         |        V|  

   24+15       0.9822      0.16  Q         |         |         |        V|  

   24+20       0.9831      0.13  Q         |         |         |        V|  

   24+25       0.9839      0.10  Q         |         |         |        V|  

   24+30       0.9844      0.08  Q         |         |         |        V|  

   24+35       0.9849      0.07  Q         |         |         |        V|  

   24+40       0.9853      0.06  Q         |         |         |        V|  

   24+45       0.9856      0.05  Q         |         |         |        V|  

   24+50       0.9859      0.04  Q         |         |         |        V|  

   24+55       0.9862      0.04  Q         |         |         |        V|  

   25+ 0       0.9864      0.03  Q         |         |         |        V|  

   25+ 5       0.9866      0.03  Q         |         |         |        V|  

   25+10       0.9868      0.03  Q         |         |         |        V|  

   25+15       0.9869      0.02  Q         |         |         |        V|  

   25+20       0.9871      0.02  Q         |         |         |        V|  

   25+25       0.9872      0.02  Q         |         |         |        V|  

   25+30       0.9873      0.02  Q         |         |         |        V|  

   25+35       0.9874      0.01  Q         |         |         |        V|  

   25+40       0.9875      0.01  Q         |         |         |        V|  

   25+45       0.9875      0.01  Q         |         |         |        V|  

   25+50       0.9876      0.01  Q         |         |         |        V|  

   25+55       0.9877      0.01  Q         |         |         |        V|  

   26+ 0       0.9877      0.01  Q         |         |         |        V|  

   26+ 5       0.9877      0.01  Q         |         |         |        V|  

   26+10       0.9878      0.01  Q         |         |         |        V|  

   26+15       0.9878      0.00  Q         |         |         |        V|  

   26+20       0.9878      0.00  Q         |         |         |        V|  

   26+25       0.9879      0.00  Q         |         |         |        V|  

   26+30       0.9879      0.00  Q         |         |         |        V|  

   26+35       0.9879      0.00  Q         |         |         |        V|  

   26+40       0.9879      0.00  Q         |         |         |        V|  

   26+45       0.9879      0.00  Q         |         |         |        V|  

   26+50       0.9879      0.00  Q         |         |         |        V|  

   26+55       0.9879      0.00  Q         |         |         |        V|  

   27+ 0       0.9879      0.00  Q         |         |         |        V|  

   27+ 5       0.9880      0.00  Q         |         |         |        V|  

   27+10       0.9880      0.00  Q         |         |         |        V|  

----------------------------------------------------------------------- 

 

 



 



 

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

 ------------------------------------------------------------------------ 

 

 San Bernardino County Synthetic Unit Hydrology Method 

   Manual date - August 1986 

 

 

 Program License Serial Number 6385 

 

 --------------------------------------------------------------------- 

 Space Center Expansion Project Phase 2 Flag 

 Existing Condition Area A1 to A3 

 100 Year 24 Hour Storm Event  

 Please Refer to Appendix B Existing Condition Hydrology Map 

 -------------------------------------------------------------------- 

 

  Storm Event Year = 100 

 

  Antecedent Moisture Condition = 2 

 

  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 100 

      10.06            1           1.09 

 -------------------------------------------------------------------- 

 Rainfall data for year 100 

      10.06            6           2.09 

 -------------------------------------------------------------------- 

 Rainfall data for year 100 

      10.06           24           3.64 

 -------------------------------------------------------------------- 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 

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

 

 

 SCS curve  SCS curve     Area     Area     Fp(Fig C6)    Ap      Fm 

 No.(AMCII) NO.(AMC 2)    (Ac.)    Fraction     (In/Hr)  (dec.)   (In/Hr) 

  86.0      86.0         10.06      1.000     0.265    1.000    0.265 

 

 Area-averaged adjusted loss rate Fm (In/Hr) =  0.265 

 

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

 

 Area       Area          SCS CN    SCS CN      S     Pervious 



  (Ac.)      Fract         (AMC2)    (AMC2)           Yield Fr 

     10.06   1.000         86.0      86.0       1.63     0.611 

 

 Area-averaged catchment yield fraction, Y =  0.611 

 Area-averaged low loss fraction, Yb =  0.389 

 User entry of time of concentration  =   0.475 (hours) 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Watershed area =      10.06(Ac.) 

 Catchment Lag time =   0.380 hours 

 Unit interval =   5.000 minutes 

 Unit interval percentage of lag time = 21.9298 

 Hydrograph baseflow =     0.00(CFS) 

 Average maximum watershed loss rate(Fm) =  0.265(In/Hr) 

 Average low loss rate fraction (Yb) = 0.389 (decimal) 

 DESERT S-Graph Selected 

 Computed peak 5-minute rainfall =  0.517(In) 

 Computed peak 30-minute rainfall =  0.885(In) 

 Specified peak 1-hour rainfall =  1.090(In) 

 Computed peak 3-hour rainfall =  1.625(In) 

 Specified peak 6-hour rainfall =  2.090(In) 

 Specified peak 24-hour rainfall =  3.640(In) 

 

 

 Rainfall depth area reduction factors: 

 Using a total area of      10.06(Ac.) (Ref: fig. E-4) 

 

 5-minute factor = 1.000     Adjusted rainfall =  0.517(In) 

 30-minute factor = 1.000    Adjusted rainfall =  0.885(In) 

 1-hour factor = 1.000       Adjusted rainfall =  1.089(In) 

 3-hour factor = 1.000       Adjusted rainfall =  1.625(In) 

 6-hour factor = 1.000       Adjusted rainfall =  2.090(In) 

 24-hour factor = 1.000      Adjusted rainfall =  3.640(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 =       121.66 (CFS)) 

 

   1                1.127                   1.371 

   2                5.256                   5.024 

   3               13.944                  10.570 

   4               32.477                  22.548 

   5               48.903                  19.985 

   6               59.520                  12.916 

   7               66.486                   8.476 

   8               71.821                   6.490 

   9               75.989                   5.071 

  10               79.394                   4.143 

  11               82.151                   3.353 

  12               84.489                   2.846 

  13               86.579                   2.542 

  14               88.362                   2.169 

  15               89.778                   1.722 

  16               91.035                   1.530 

  17               92.168                   1.379 

  18               93.186                   1.237 

  19               94.088                   1.097 

  20               94.839                   0.915 

  21               95.565                   0.883 

  22               96.159                   0.723 



  23               96.725                   0.689 

  24               97.176                   0.549 

  25               97.571                   0.480 

  26               97.892                   0.390 

  27               98.111                   0.267 

  28               98.340                   0.278 

  29               98.600                   0.317 

  30               98.863                   0.320 

  31               99.126                   0.320 

  32               99.389                   0.320 

  33               99.579                   0.232 

  34               99.717                   0.167 

  35               99.854                   0.167 

  36              100.000                   0.083 

 --------------------------------------------------------------------- 

 Peak Unit   Adjusted mass rainfall  Unit rainfall 

 Number              (In)                (In) 

   1              0.5170               0.5170 

   2              0.6365               0.1195 

   3              0.7188               0.0823 

   4              0.7836               0.0648 

   5              0.8378               0.0543 

   6              0.8849               0.0471 

   7              0.9268               0.0419 

   8              0.9647               0.0379 

   9              0.9994               0.0347 

  10              1.0315               0.0321 

  11              1.0614               0.0299 

  12              1.0895               0.0281 

  13              1.1217               0.0322 

  14              1.1523               0.0306 

  15              1.1816               0.0293 

  16              1.2097               0.0281 

  17              1.2366               0.0270 

  18              1.2626               0.0260 

  19              1.2877               0.0251 

  20              1.3119               0.0242 

  21              1.3354               0.0235 

  22              1.3582               0.0228 

  23              1.3803               0.0221 

  24              1.4019               0.0215 

  25              1.4228               0.0210 

  26              1.4433               0.0204 

  27              1.4632               0.0199 

  28              1.4827               0.0195 

  29              1.5017               0.0190 

  30              1.5204               0.0186 

  31              1.5386               0.0182 

  32              1.5565               0.0179 

  33              1.5740               0.0175 

  34              1.5912               0.0172 

  35              1.6081               0.0169 

  36              1.6246               0.0166 

  37              1.6409               0.0163 

  38              1.6568               0.0160 

  39              1.6726               0.0157 

  40              1.6880               0.0155 

  41              1.7032               0.0152 

  42              1.7182               0.0150 

  43              1.7330               0.0148 

  44              1.7475               0.0145 

  45              1.7618               0.0143 

  46              1.7760               0.0141 



  47              1.7899               0.0139 

  48              1.8036               0.0137 

  49              1.8172               0.0136 

  50              1.8306               0.0134 

  51              1.8438               0.0132 

  52              1.8569               0.0131 

  53              1.8698               0.0129 

  54              1.8825               0.0127 

  55              1.8951               0.0126 

  56              1.9075               0.0124 

  57              1.9198               0.0123 

  58              1.9320               0.0122 

  59              1.9441               0.0120 

  60              1.9560               0.0119 

  61              1.9677               0.0118 

  62              1.9794               0.0117 

  63              1.9910               0.0115 

  64              2.0024               0.0114 

  65              2.0137               0.0113 

  66              2.0249               0.0112 

  67              2.0360               0.0111 

  68              2.0470               0.0110 

  69              2.0579               0.0109 

  70              2.0687               0.0108 

  71              2.0793               0.0107 

  72              2.0899               0.0106 

  73              2.1015               0.0116 

  74              2.1130               0.0115 

  75              2.1244               0.0114 

  76              2.1357               0.0113 

  77              2.1469               0.0112 

  78              2.1580               0.0111 

  79              2.1690               0.0110 

  80              2.1799               0.0109 

  81              2.1908               0.0109 

  82              2.2016               0.0108 

  83              2.2123               0.0107 

  84              2.2229               0.0106 

  85              2.2335               0.0106 

  86              2.2440               0.0105 

  87              2.2544               0.0104 

  88              2.2647               0.0103 

  89              2.2750               0.0103 

  90              2.2852               0.0102 

  91              2.2953               0.0101 

  92              2.3054               0.0101 

  93              2.3154               0.0100 

  94              2.3253               0.0099 

  95              2.3352               0.0099 

  96              2.3450               0.0098 

  97              2.3547               0.0097 

  98              2.3644               0.0097 

  99              2.3740               0.0096 

 100              2.3836               0.0096 

 101              2.3931               0.0095 

 102              2.4026               0.0095 

 103              2.4120               0.0094 

 104              2.4213               0.0093 

 105              2.4306               0.0093 

 106              2.4398               0.0092 

 107              2.4490               0.0092 

 108              2.4582               0.0091 

 109              2.4672               0.0091 



 110              2.4763               0.0090 

 111              2.4853               0.0090 

 112              2.4942               0.0089 

 113              2.5031               0.0089 

 114              2.5119               0.0088 

 115              2.5207               0.0088 

 116              2.5295               0.0088 

 117              2.5382               0.0087 

 118              2.5468               0.0087 

 119              2.5555               0.0086 

 120              2.5640               0.0086 

 121              2.5726               0.0085 

 122              2.5811               0.0085 

 123              2.5895               0.0084 

 124              2.5979               0.0084 

 125              2.6063               0.0084 

 126              2.6146               0.0083 

 127              2.6229               0.0083 

 128              2.6311               0.0082 

 129              2.6393               0.0082 

 130              2.6475               0.0082 

 131              2.6556               0.0081 

 132              2.6637               0.0081 

 133              2.6718               0.0081 

 134              2.6798               0.0080 

 135              2.6878               0.0080 

 136              2.6957               0.0080 

 137              2.7037               0.0079 

 138              2.7115               0.0079 

 139              2.7194               0.0078 

 140              2.7272               0.0078 

 141              2.7350               0.0078 

 142              2.7427               0.0077 

 143              2.7504               0.0077 

 144              2.7581               0.0077 

 145              2.7658               0.0076 

 146              2.7734               0.0076 

 147              2.7810               0.0076 

 148              2.7885               0.0076 

 149              2.7961               0.0075 

 150              2.8036               0.0075 

 151              2.8110               0.0075 

 152              2.8185               0.0074 

 153              2.8259               0.0074 

 154              2.8332               0.0074 

 155              2.8406               0.0073 

 156              2.8479               0.0073 

 157              2.8552               0.0073 

 158              2.8625               0.0073 

 159              2.8697               0.0072 

 160              2.8769               0.0072 

 161              2.8841               0.0072 

 162              2.8913               0.0072 

 163              2.8984               0.0071 

 164              2.9055               0.0071 

 165              2.9126               0.0071 

 166              2.9196               0.0071 

 167              2.9266               0.0070 

 168              2.9337               0.0070 

 169              2.9406               0.0070 

 170              2.9476               0.0070 

 171              2.9545               0.0069 

 172              2.9614               0.0069 



 173              2.9683               0.0069 

 174              2.9751               0.0069 

 175              2.9820               0.0068 

 176              2.9888               0.0068 

 177              2.9956               0.0068 

 178              3.0023               0.0068 

 179              3.0091               0.0067 

 180              3.0158               0.0067 

 181              3.0225               0.0067 

 182              3.0292               0.0067 

 183              3.0358               0.0067 

 184              3.0424               0.0066 

 185              3.0490               0.0066 

 186              3.0556               0.0066 

 187              3.0622               0.0066 

 188              3.0687               0.0065 

 189              3.0753               0.0065 

 190              3.0818               0.0065 

 191              3.0882               0.0065 

 192              3.0947               0.0065 

 193              3.1011               0.0064 

 194              3.1076               0.0064 

 195              3.1140               0.0064 

 196              3.1203               0.0064 

 197              3.1267               0.0064 

 198              3.1331               0.0063 

 199              3.1394               0.0063 

 200              3.1457               0.0063 

 201              3.1520               0.0063 

 202              3.1582               0.0063 

 203              3.1645               0.0062 

 204              3.1707               0.0062 

 205              3.1769               0.0062 

 206              3.1831               0.0062 

 207              3.1893               0.0062 

 208              3.1954               0.0062 

 209              3.2016               0.0061 

 210              3.2077               0.0061 

 211              3.2138               0.0061 

 212              3.2199               0.0061 

 213              3.2260               0.0061 

 214              3.2320               0.0061 

 215              3.2381               0.0060 

 216              3.2441               0.0060 

 217              3.2501               0.0060 

 218              3.2561               0.0060 

 219              3.2620               0.0060 

 220              3.2680               0.0060 

 221              3.2739               0.0059 

 222              3.2798               0.0059 

 223              3.2858               0.0059 

 224              3.2916               0.0059 

 225              3.2975               0.0059 

 226              3.3034               0.0059 

 227              3.3092               0.0058 

 228              3.3150               0.0058 

 229              3.3209               0.0058 

 230              3.3267               0.0058 

 231              3.3324               0.0058 

 232              3.3382               0.0058 

 233              3.3440               0.0058 

 234              3.3497               0.0057 

 235              3.3554               0.0057 



 236              3.3611               0.0057 

 237              3.3668               0.0057 

 238              3.3725               0.0057 

 239              3.3782               0.0057 

 240              3.3838               0.0057 

 241              3.3894               0.0056 

 242              3.3951               0.0056 

 243              3.4007               0.0056 

 244              3.4063               0.0056 

 245              3.4118               0.0056 

 246              3.4174               0.0056 

 247              3.4230               0.0056 

 248              3.4285               0.0055 

 249              3.4340               0.0055 

 250              3.4395               0.0055 

 251              3.4450               0.0055 

 252              3.4505               0.0055 

 253              3.4560               0.0055 

 254              3.4615               0.0055 

 255              3.4669               0.0054 

 256              3.4723               0.0054 

 257              3.4778               0.0054 

 258              3.4832               0.0054 

 259              3.4886               0.0054 

 260              3.4940               0.0054 

 261              3.4993               0.0054 

 262              3.5047               0.0054 

 263              3.5100               0.0053 

 264              3.5154               0.0053 

 265              3.5207               0.0053 

 266              3.5260               0.0053 

 267              3.5313               0.0053 

 268              3.5366               0.0053 

 269              3.5419               0.0053 

 270              3.5471               0.0053 

 271              3.5524               0.0053 

 272              3.5576               0.0052 

 273              3.5629               0.0052 

 274              3.5681               0.0052 

 275              3.5733               0.0052 

 276              3.5785               0.0052 

 277              3.5837               0.0052 

 278              3.5888               0.0052 

 279              3.5940               0.0052 

 280              3.5991               0.0052 

 281              3.6043               0.0051 

 282              3.6094               0.0051 

 283              3.6145               0.0051 

 284              3.6196               0.0051 

 285              3.6247               0.0051 

 286              3.6298               0.0051 

 287              3.6349               0.0051 

 288              3.6400               0.0051 

 --------------------------------------------------------------------- 

 Unit              Unit            Unit              Effective 

 Period            Rainfall        Soil-Loss         Rainfall 

 (number)            (In)          (In)                 (In) 

 --------------------------------------------------------------------- 

   1              0.0051           0.0020              0.0031 

   2              0.0051           0.0020              0.0031 

   3              0.0051           0.0020              0.0031 

   4              0.0051           0.0020              0.0031 

   5              0.0051           0.0020              0.0031 



   6              0.0051           0.0020              0.0031 

   7              0.0052           0.0020              0.0032 

   8              0.0052           0.0020              0.0032 

   9              0.0052           0.0020              0.0032 

  10              0.0052           0.0020              0.0032 

  11              0.0052           0.0020              0.0032 

  12              0.0052           0.0020              0.0032 

  13              0.0053           0.0020              0.0032 

  14              0.0053           0.0021              0.0032 

  15              0.0053           0.0021              0.0032 

  16              0.0053           0.0021              0.0032 

  17              0.0053           0.0021              0.0033 

  18              0.0053           0.0021              0.0033 

  19              0.0054           0.0021              0.0033 

  20              0.0054           0.0021              0.0033 

  21              0.0054           0.0021              0.0033 

  22              0.0054           0.0021              0.0033 

  23              0.0054           0.0021              0.0033 

  24              0.0055           0.0021              0.0033 

  25              0.0055           0.0021              0.0034 

  26              0.0055           0.0021              0.0034 

  27              0.0055           0.0022              0.0034 

  28              0.0055           0.0022              0.0034 

  29              0.0056           0.0022              0.0034 

  30              0.0056           0.0022              0.0034 

  31              0.0056           0.0022              0.0034 

  32              0.0056           0.0022              0.0034 

  33              0.0057           0.0022              0.0035 

  34              0.0057           0.0022              0.0035 

  35              0.0057           0.0022              0.0035 

  36              0.0057           0.0022              0.0035 

  37              0.0057           0.0022              0.0035 

  38              0.0058           0.0022              0.0035 

  39              0.0058           0.0023              0.0035 

  40              0.0058           0.0023              0.0035 

  41              0.0058           0.0023              0.0036 

  42              0.0058           0.0023              0.0036 

  43              0.0059           0.0023              0.0036 

  44              0.0059           0.0023              0.0036 

  45              0.0059           0.0023              0.0036 

  46              0.0059           0.0023              0.0036 

  47              0.0060           0.0023              0.0036 

  48              0.0060           0.0023              0.0037 

  49              0.0060           0.0023              0.0037 

  50              0.0060           0.0024              0.0037 

  51              0.0061           0.0024              0.0037 

  52              0.0061           0.0024              0.0037 

  53              0.0061           0.0024              0.0037 

  54              0.0061           0.0024              0.0037 

  55              0.0062           0.0024              0.0038 

  56              0.0062           0.0024              0.0038 

  57              0.0062           0.0024              0.0038 

  58              0.0062           0.0024              0.0038 

  59              0.0063           0.0024              0.0038 

  60              0.0063           0.0025              0.0038 

  61              0.0063           0.0025              0.0039 

  62              0.0064           0.0025              0.0039 

  63              0.0064           0.0025              0.0039 

  64              0.0064           0.0025              0.0039 

  65              0.0065           0.0025              0.0039 

  66              0.0065           0.0025              0.0040 

  67              0.0065           0.0025              0.0040 

  68              0.0065           0.0025              0.0040 



  69              0.0066           0.0026              0.0040 

  70              0.0066           0.0026              0.0040 

  71              0.0067           0.0026              0.0041 

  72              0.0067           0.0026              0.0041 

  73              0.0067           0.0026              0.0041 

  74              0.0067           0.0026              0.0041 

  75              0.0068           0.0026              0.0041 

  76              0.0068           0.0027              0.0042 

  77              0.0069           0.0027              0.0042 

  78              0.0069           0.0027              0.0042 

  79              0.0069           0.0027              0.0042 

  80              0.0070           0.0027              0.0042 

  81              0.0070           0.0027              0.0043 

  82              0.0070           0.0027              0.0043 

  83              0.0071           0.0028              0.0043 

  84              0.0071           0.0028              0.0043 

  85              0.0072           0.0028              0.0044 

  86              0.0072           0.0028              0.0044 

  87              0.0072           0.0028              0.0044 

  88              0.0073           0.0028              0.0044 

  89              0.0073           0.0029              0.0045 

  90              0.0073           0.0029              0.0045 

  91              0.0074           0.0029              0.0045 

  92              0.0074           0.0029              0.0045 

  93              0.0075           0.0029              0.0046 

  94              0.0075           0.0029              0.0046 

  95              0.0076           0.0030              0.0046 

  96              0.0076           0.0030              0.0047 

  97              0.0077           0.0030              0.0047 

  98              0.0077           0.0030              0.0047 

  99              0.0078           0.0030              0.0048 

 100              0.0078           0.0030              0.0048 

 101              0.0079           0.0031              0.0048 

 102              0.0079           0.0031              0.0048 

 103              0.0080           0.0031              0.0049 

 104              0.0080           0.0031              0.0049 

 105              0.0081           0.0032              0.0049 

 106              0.0081           0.0032              0.0050 

 107              0.0082           0.0032              0.0050 

 108              0.0082           0.0032              0.0050 

 109              0.0083           0.0032              0.0051 

 110              0.0084           0.0033              0.0051 

 111              0.0084           0.0033              0.0052 

 112              0.0085           0.0033              0.0052 

 113              0.0086           0.0033              0.0052 

 114              0.0086           0.0034              0.0053 

 115              0.0087           0.0034              0.0053 

 116              0.0088           0.0034              0.0053 

 117              0.0088           0.0034              0.0054 

 118              0.0089           0.0035              0.0054 

 119              0.0090           0.0035              0.0055 

 120              0.0090           0.0035              0.0055 

 121              0.0091           0.0036              0.0056 

 122              0.0092           0.0036              0.0056 

 123              0.0093           0.0036              0.0057 

 124              0.0093           0.0036              0.0057 

 125              0.0095           0.0037              0.0058 

 126              0.0095           0.0037              0.0058 

 127              0.0096           0.0037              0.0059 

 128              0.0097           0.0038              0.0059 

 129              0.0098           0.0038              0.0060 

 130              0.0099           0.0038              0.0060 

 131              0.0100           0.0039              0.0061 



 132              0.0101           0.0039              0.0061 

 133              0.0102           0.0040              0.0062 

 134              0.0103           0.0040              0.0063 

 135              0.0104           0.0041              0.0064 

 136              0.0105           0.0041              0.0064 

 137              0.0106           0.0041              0.0065 

 138              0.0107           0.0042              0.0065 

 139              0.0109           0.0042              0.0066 

 140              0.0109           0.0043              0.0067 

 141              0.0111           0.0043              0.0068 

 142              0.0112           0.0044              0.0068 

 143              0.0114           0.0044              0.0070 

 144              0.0115           0.0045              0.0070 

 145              0.0106           0.0041              0.0065 

 146              0.0107           0.0042              0.0065 

 147              0.0109           0.0042              0.0066 

 148              0.0110           0.0043              0.0067 

 149              0.0112           0.0044              0.0068 

 150              0.0113           0.0044              0.0069 

 151              0.0115           0.0045              0.0070 

 152              0.0117           0.0045              0.0071 

 153              0.0119           0.0046              0.0073 

 154              0.0120           0.0047              0.0074 

 155              0.0123           0.0048              0.0075 

 156              0.0124           0.0048              0.0076 

 157              0.0127           0.0050              0.0078 

 158              0.0129           0.0050              0.0079 

 159              0.0132           0.0051              0.0081 

 160              0.0134           0.0052              0.0082 

 161              0.0137           0.0054              0.0084 

 162              0.0139           0.0054              0.0085 

 163              0.0143           0.0056              0.0087 

 164              0.0145           0.0057              0.0089 

 165              0.0150           0.0058              0.0091 

 166              0.0152           0.0059              0.0093 

 167              0.0157           0.0061              0.0096 

 168              0.0160           0.0062              0.0098 

 169              0.0166           0.0064              0.0101 

 170              0.0169           0.0066              0.0103 

 171              0.0175           0.0068              0.0107 

 172              0.0179           0.0070              0.0109 

 173              0.0186           0.0073              0.0114 

 174              0.0190           0.0074              0.0116 

 175              0.0199           0.0078              0.0122 

 176              0.0204           0.0080              0.0125 

 177              0.0215           0.0084              0.0131 

 178              0.0221           0.0086              0.0135 

 179              0.0235           0.0091              0.0143 

 180              0.0242           0.0094              0.0148 

 181              0.0260           0.0101              0.0159 

 182              0.0270           0.0105              0.0165 

 183              0.0293           0.0114              0.0179 

 184              0.0306           0.0119              0.0187 

 185              0.0281           0.0109              0.0171 

 186              0.0299           0.0116              0.0183 

 187              0.0347           0.0135              0.0212 

 188              0.0379           0.0147              0.0231 

 189              0.0471           0.0183              0.0288 

 190              0.0543           0.0211              0.0331 

 191              0.0823           0.0221              0.0602 

 192              0.1195           0.0221              0.0974 

 193              0.5170           0.0221              0.4949 

 194              0.0648           0.0221              0.0427 



 195              0.0419           0.0163              0.0256 

 196              0.0321           0.0125              0.0196 

 197              0.0322           0.0125              0.0197 

 198              0.0281           0.0109              0.0171 

 199              0.0251           0.0098              0.0153 

 200              0.0228           0.0089              0.0139 

 201              0.0210           0.0082              0.0128 

 202              0.0195           0.0076              0.0119 

 203              0.0182           0.0071              0.0111 

 204              0.0172           0.0067              0.0105 

 205              0.0163           0.0063              0.0099 

 206              0.0155           0.0060              0.0094 

 207              0.0148           0.0057              0.0090 

 208              0.0141           0.0055              0.0086 

 209              0.0136           0.0053              0.0083 

 210              0.0131           0.0051              0.0080 

 211              0.0126           0.0049              0.0077 

 212              0.0122           0.0047              0.0074 

 213              0.0118           0.0046              0.0072 

 214              0.0114           0.0044              0.0070 

 215              0.0111           0.0043              0.0068 

 216              0.0108           0.0042              0.0066 

 217              0.0116           0.0045              0.0071 

 218              0.0113           0.0044              0.0069 

 219              0.0110           0.0043              0.0067 

 220              0.0108           0.0042              0.0066 

 221              0.0106           0.0041              0.0064 

 222              0.0103           0.0040              0.0063 

 223              0.0101           0.0039              0.0062 

 224              0.0099           0.0039              0.0061 

 225              0.0097           0.0038              0.0060 

 226              0.0096           0.0037              0.0058 

 227              0.0094           0.0037              0.0057 

 228              0.0092           0.0036              0.0056 

 229              0.0091           0.0035              0.0055 

 230              0.0089           0.0035              0.0055 

 231              0.0088           0.0034              0.0054 

 232              0.0087           0.0034              0.0053 

 233              0.0085           0.0033              0.0052 

 234              0.0084           0.0033              0.0051 

 235              0.0083           0.0032              0.0051 

 236              0.0082           0.0032              0.0050 

 237              0.0081           0.0031              0.0049 

 238              0.0080           0.0031              0.0049 

 239              0.0078           0.0031              0.0048 

 240              0.0077           0.0030              0.0047 

 241              0.0076           0.0030              0.0047 

 242              0.0076           0.0029              0.0046 

 243              0.0075           0.0029              0.0046 

 244              0.0074           0.0029              0.0045 

 245              0.0073           0.0028              0.0045 

 246              0.0072           0.0028              0.0044 

 247              0.0071           0.0028              0.0044 

 248              0.0071           0.0027              0.0043 

 249              0.0070           0.0027              0.0043 

 250              0.0069           0.0027              0.0042 

 251              0.0068           0.0027              0.0042 

 252              0.0068           0.0026              0.0041 

 253              0.0067           0.0026              0.0041 

 254              0.0066           0.0026              0.0040 

 255              0.0066           0.0026              0.0040 

 256              0.0065           0.0025              0.0040 

 257              0.0064           0.0025              0.0039 



 258              0.0064           0.0025              0.0039 

 259              0.0063           0.0025              0.0039 

 260              0.0063           0.0024              0.0038 

 261              0.0062           0.0024              0.0038 

 262              0.0062           0.0024              0.0038 

 263              0.0061           0.0024              0.0037 

 264              0.0061           0.0024              0.0037 

 265              0.0060           0.0023              0.0037 

 266              0.0060           0.0023              0.0036 

 267              0.0059           0.0023              0.0036 

 268              0.0059           0.0023              0.0036 

 269              0.0058           0.0023              0.0035 

 270              0.0058           0.0022              0.0035 

 271              0.0057           0.0022              0.0035 

 272              0.0057           0.0022              0.0035 

 273              0.0056           0.0022              0.0034 

 274              0.0056           0.0022              0.0034 

 275              0.0056           0.0022              0.0034 

 276              0.0055           0.0021              0.0034 

 277              0.0055           0.0021              0.0033 

 278              0.0054           0.0021              0.0033 

 279              0.0054           0.0021              0.0033 

 280              0.0054           0.0021              0.0033 

 281              0.0053           0.0021              0.0033 

 282              0.0053           0.0021              0.0032 

 283              0.0053           0.0020              0.0032 

 284              0.0052           0.0020              0.0032 

 285              0.0052           0.0020              0.0032 

 286              0.0052           0.0020              0.0031 

 287              0.0051           0.0020              0.0031 

 288              0.0051           0.0020              0.0031 

 -------------------------------------------------------------------- 

 -------------------------------------------------------------------- 

 Total soil rain loss =      1.20(In) 

 Total effective rainfall =      2.44(In) 

 Peak flow rate in flood hydrograph =     15.54(CFS) 

 --------------------------------------------------------------------- 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

                     24 - H O U R    S T O R M 

                R u n o f f      H y d r o g r a p h 

 -------------------------------------------------------------------- 

             Hydrograph in   5   Minute intervals ((CFS)) 

 

 -------------------------------------------------------------------- 

  Time(h+m) Volume Ac.Ft   Q(CFS)  0        5.0      10.0      15.0      20.0 

  ----------------------------------------------------------------------- 

    0+ 5       0.0000      0.00  Q         |         |         |         |  

    0+10       0.0002      0.02  Q         |         |         |         |  

    0+15       0.0005      0.05  Q         |         |         |         |  

    0+20       0.0014      0.12  Q         |         |         |         |  

    0+25       0.0026      0.18  Q         |         |         |         |  

    0+30       0.0042      0.23  Q         |         |         |         |  

    0+35       0.0059      0.25  Q         |         |         |         |  

    0+40       0.0078      0.27  Q         |         |         |         |  

    0+45       0.0098      0.29  Q         |         |         |         |  

    0+50       0.0119      0.30  Q         |         |         |         |  

    0+55       0.0140      0.31  Q         |         |         |         |  

    1+ 0       0.0163      0.32  Q         |         |         |         |  

    1+ 5       0.0186      0.33  Q         |         |         |         |  

    1+10       0.0209      0.34  Q         |         |         |         |  

    1+15       0.0233      0.35  Q         |         |         |         |  

    1+20       0.0257      0.35  Q         |         |         |         |  

    1+25       0.0282      0.36  Q         |         |         |         |  



    1+30       0.0307      0.36  Q         |         |         |         |  

    1+35       0.0333      0.37  Q         |         |         |         |  

    1+40       0.0358      0.37  Q         |         |         |         |  

    1+45       0.0384      0.38  Q         |         |         |         |  

    1+50       0.0410      0.38  Q         |         |         |         |  

    1+55       0.0437      0.38  Q         |         |         |         |  

    2+ 0       0.0463      0.39  Q         |         |         |         |  

    2+ 5       0.0490      0.39  Q         |         |         |         |  

    2+10       0.0517      0.39  QV        |         |         |         |  

    2+15       0.0544      0.39  QV        |         |         |         |  

    2+20       0.0571      0.40  QV        |         |         |         |  

    2+25       0.0599      0.40  QV        |         |         |         |  

    2+30       0.0627      0.40  QV        |         |         |         |  

    2+35       0.0654      0.40  QV        |         |         |         |  

    2+40       0.0682      0.41  QV        |         |         |         |  

    2+45       0.0710      0.41  QV        |         |         |         |  

    2+50       0.0739      0.41  QV        |         |         |         |  

    2+55       0.0767      0.41  QV        |         |         |         |  

    3+ 0       0.0795      0.41  QV        |         |         |         |  

    3+ 5       0.0824      0.42  QV        |         |         |         |  

    3+10       0.0853      0.42  QV        |         |         |         |  

    3+15       0.0881      0.42  QV        |         |         |         |  

    3+20       0.0910      0.42  QV        |         |         |         |  

    3+25       0.0939      0.42  QV        |         |         |         |  

    3+30       0.0969      0.42  QV        |         |         |         |  

    3+35       0.0998      0.42  QV        |         |         |         |  

    3+40       0.1027      0.43  Q V       |         |         |         |  

    3+45       0.1057      0.43  Q V       |         |         |         |  

    3+50       0.1086      0.43  Q V       |         |         |         |  

    3+55       0.1116      0.43  Q V       |         |         |         |  

    4+ 0       0.1146      0.43  Q V       |         |         |         |  

    4+ 5       0.1176      0.43  Q V       |         |         |         |  

    4+10       0.1206      0.44  Q V       |         |         |         |  

    4+15       0.1236      0.44  Q V       |         |         |         |  

    4+20       0.1266      0.44  Q V       |         |         |         |  

    4+25       0.1297      0.44  Q V       |         |         |         |  

    4+30       0.1327      0.44  Q V       |         |         |         |  

    4+35       0.1358      0.45  Q V       |         |         |         |  

    4+40       0.1389      0.45  Q V       |         |         |         |  

    4+45       0.1420      0.45  Q V       |         |         |         |  

    4+50       0.1451      0.45  Q V       |         |         |         |  

    4+55       0.1482      0.45  Q V       |         |         |         |  

    5+ 0       0.1513      0.46  Q V       |         |         |         |  

    5+ 5       0.1545      0.46  Q  V      |         |         |         |  

    5+10       0.1576      0.46  Q  V      |         |         |         |  

    5+15       0.1608      0.46  Q  V      |         |         |         |  

    5+20       0.1640      0.46  Q  V      |         |         |         |  

    5+25       0.1672      0.47  Q  V      |         |         |         |  

    5+30       0.1704      0.47  Q  V      |         |         |         |  

    5+35       0.1737      0.47  Q  V      |         |         |         |  

    5+40       0.1769      0.47  Q  V      |         |         |         |  

    5+45       0.1802      0.47  Q  V      |         |         |         |  

    5+50       0.1834      0.48  Q  V      |         |         |         |  

    5+55       0.1867      0.48  Q  V      |         |         |         |  

    6+ 0       0.1900      0.48  Q  V      |         |         |         |  

    6+ 5       0.1934      0.48  Q  V      |         |         |         |  

    6+10       0.1967      0.48  Q  V      |         |         |         |  

    6+15       0.2001      0.49  Q  V      |         |         |         |  

    6+20       0.2034      0.49  Q  V      |         |         |         |  

    6+25       0.2068      0.49  Q   V     |         |         |         |  

    6+30       0.2102      0.49  Q   V     |         |         |         |  

    6+35       0.2136      0.50  Q   V     |         |         |         |  

    6+40       0.2171      0.50  Q   V     |         |         |         |  



    6+45       0.2205      0.50  |Q  V     |         |         |         |  

    6+50       0.2240      0.50  |Q  V     |         |         |         |  

    6+55       0.2275      0.51  |Q  V     |         |         |         |  

    7+ 0       0.2310      0.51  |Q  V     |         |         |         |  

    7+ 5       0.2345      0.51  |Q  V     |         |         |         |  

    7+10       0.2381      0.52  |Q  V     |         |         |         |  

    7+15       0.2417      0.52  |Q  V     |         |         |         |  

    7+20       0.2452      0.52  |Q  V     |         |         |         |  

    7+25       0.2489      0.52  |Q  V     |         |         |         |  

    7+30       0.2525      0.53  |Q  V     |         |         |         |  

    7+35       0.2561      0.53  |Q   V    |         |         |         |  

    7+40       0.2598      0.53  |Q   V    |         |         |         |  

    7+45       0.2635      0.54  |Q   V    |         |         |         |  

    7+50       0.2672      0.54  |Q   V    |         |         |         |  

    7+55       0.2709      0.54  |Q   V    |         |         |         |  

    8+ 0       0.2747      0.54  |Q   V    |         |         |         |  

    8+ 5       0.2784      0.55  |Q   V    |         |         |         |  

    8+10       0.2822      0.55  |Q   V    |         |         |         |  

    8+15       0.2860      0.55  |Q   V    |         |         |         |  

    8+20       0.2899      0.56  |Q   V    |         |         |         |  

    8+25       0.2937      0.56  |Q   V    |         |         |         |  

    8+30       0.2976      0.56  |Q   V    |         |         |         |  

    8+35       0.3015      0.57  |Q   V    |         |         |         |  

    8+40       0.3055      0.57  |Q   V    |         |         |         |  

    8+45       0.3094      0.58  |Q    V   |         |         |         |  

    8+50       0.3134      0.58  |Q    V   |         |         |         |  

    8+55       0.3174      0.58  |Q    V   |         |         |         |  

    9+ 0       0.3215      0.59  |Q    V   |         |         |         |  

    9+ 5       0.3255      0.59  |Q    V   |         |         |         |  

    9+10       0.3296      0.59  |Q    V   |         |         |         |  

    9+15       0.3338      0.60  |Q    V   |         |         |         |  

    9+20       0.3379      0.60  |Q    V   |         |         |         |  

    9+25       0.3421      0.61  |Q    V   |         |         |         |  

    9+30       0.3463      0.61  |Q    V   |         |         |         |  

    9+35       0.3505      0.62  |Q    V   |         |         |         |  

    9+40       0.3548      0.62  |Q    V   |         |         |         |  

    9+45       0.3591      0.62  |Q     V  |         |         |         |  

    9+50       0.3634      0.63  |Q     V  |         |         |         |  

    9+55       0.3678      0.63  |Q     V  |         |         |         |  

   10+ 0       0.3722      0.64  |Q     V  |         |         |         |  

   10+ 5       0.3766      0.64  |Q     V  |         |         |         |  

   10+10       0.3811      0.65  |Q     V  |         |         |         |  

   10+15       0.3856      0.65  |Q     V  |         |         |         |  

   10+20       0.3901      0.66  |Q     V  |         |         |         |  

   10+25       0.3947      0.66  |Q     V  |         |         |         |  

   10+30       0.3993      0.67  |Q     V  |         |         |         |  

   10+35       0.4040      0.67  |Q     V  |         |         |         |  

   10+40       0.4086      0.68  |Q      V |         |         |         |  

   10+45       0.4134      0.69  |Q      V |         |         |         |  

   10+50       0.4181      0.69  |Q      V |         |         |         |  

   10+55       0.4230      0.70  |Q      V |         |         |         |  

   11+ 0       0.4278      0.70  |Q      V |         |         |         |  

   11+ 5       0.4327      0.71  |Q      V |         |         |         |  

   11+10       0.4376      0.72  |Q      V |         |         |         |  

   11+15       0.4426      0.72  |Q      V |         |         |         |  

   11+20       0.4477      0.73  |Q      V |         |         |         |  

   11+25       0.4528      0.74  |Q      V |         |         |         |  

   11+30       0.4579      0.75  |Q      V |         |         |         |  

   11+35       0.4631      0.75  |Q       V|         |         |         |  

   11+40       0.4683      0.76  |Q       V|         |         |         |  

   11+45       0.4736      0.77  |Q       V|         |         |         |  

   11+50       0.4790      0.78  |Q       V|         |         |         |  

   11+55       0.4844      0.78  |Q       V|         |         |         |  



   12+ 0       0.4898      0.79  |Q       V|         |         |         |  

   12+ 5       0.4953      0.80  |Q       V|         |         |         |  

   12+10       0.5009      0.81  |Q       V|         |         |         |  

   12+15       0.5065      0.81  |Q       V|         |         |         |  

   12+20       0.5120      0.80  |Q        V         |         |         |  

   12+25       0.5175      0.80  |Q        V         |         |         |  

   12+30       0.5231      0.80  |Q        V         |         |         |  

   12+35       0.5286      0.81  |Q        V         |         |         |  

   12+40       0.5342      0.81  |Q        V         |         |         |  

   12+45       0.5399      0.82  |Q        V         |         |         |  

   12+50       0.5456      0.83  |Q        V         |         |         |  

   12+55       0.5514      0.84  |Q        V         |         |         |  

   13+ 0       0.5573      0.85  |Q        V         |         |         |  

   13+ 5       0.5632      0.86  |Q        |V        |         |         |  

   13+10       0.5692      0.87  |Q        |V        |         |         |  

   13+15       0.5754      0.89  |Q        |V        |         |         |  

   13+20       0.5816      0.90  |Q        |V        |         |         |  

   13+25       0.5879      0.91  |Q        |V        |         |         |  

   13+30       0.5943      0.93  |Q        |V        |         |         |  

   13+35       0.6008      0.95  |Q        |V        |         |         |  

   13+40       0.6074      0.96  |Q        |V        |         |         |  

   13+45       0.6142      0.98  |Q        | V       |         |         |  

   13+50       0.6210      1.00  |Q        | V       |         |         |  

   13+55       0.6280      1.02  | Q       | V       |         |         |  

   14+ 0       0.6352      1.04  | Q       | V       |         |         |  

   14+ 5       0.6425      1.06  | Q       | V       |         |         |  

   14+10       0.6500      1.08  | Q       | V       |         |         |  

   14+15       0.6576      1.11  | Q       | V       |         |         |  

   14+20       0.6655      1.14  | Q       |  V      |         |         |  

   14+25       0.6735      1.16  | Q       |  V      |         |         |  

   14+30       0.6817      1.20  | Q       |  V      |         |         |  

   14+35       0.6902      1.23  | Q       |  V      |         |         |  

   14+40       0.6989      1.26  | Q       |  V      |         |         |  

   14+45       0.7078      1.30  | Q       |  V      |         |         |  

   14+50       0.7171      1.34  | Q       |   V     |         |         |  

   14+55       0.7266      1.39  | Q       |   V     |         |         |  

   15+ 0       0.7365      1.44  | Q       |   V     |         |         |  

   15+ 5       0.7468      1.49  | Q       |   V     |         |         |  

   15+10       0.7574      1.55  |  Q      |   V     |         |         |  

   15+15       0.7686      1.62  |  Q      |    V    |         |         |  

   15+20       0.7802      1.69  |  Q      |    V    |         |         |  

   15+25       0.7924      1.77  |  Q      |    V    |         |         |  

   15+30       0.8052      1.85  |  Q      |    V    |         |         |  

   15+35       0.8184      1.93  |  Q      |     V   |         |         |  

   15+40       0.8321      1.98  |  Q      |     V   |         |         |  

   15+45       0.8463      2.07  |   Q     |     V   |         |         |  

   15+50       0.8616      2.22  |   Q     |     V   |         |         |  

   15+55       0.8787      2.47  |   Q     |      V  |         |         |  

   16+ 0       0.8989      2.93  |    Q    |      V  |         |         |  

   16+ 5       0.9280      4.23  |       Q |       V |         |         |  

   16+10       0.9750      6.82  |         |  Q     V|         |         |  

   16+15       1.0456     10.25  |         |         Q         |         |  

   16+20       1.1527     15.54  |         |         | V       |Q        |  

   16+25       1.2482     13.87  |         |         |   V  Q  |         |  

   16+30       1.3177     10.08  |         |         Q    V    |         |  

   16+35       1.3697      7.55  |         |    Q    |     V   |         |  

   16+40       1.4129      6.27  |         | Q       |      V  |         |  

   16+45       1.4496      5.33  |         Q         |       V |         |  

   16+50       1.4816      4.65  |        Q|         |        V|         |  

   16+55       1.5097      4.07  |       Q |         |        V|         |  

   17+ 0       1.5349      3.65  |      Q  |         |         V         |  

   17+ 5       1.5579      3.34  |     Q   |         |         V         |  

   17+10       1.5787      3.02  |     Q   |         |         V         |  



   17+15       1.5971      2.68  |    Q    |         |         |V        |  

   17+20       1.6142      2.48  |   Q     |         |         |V        |  

   17+25       1.6301      2.31  |   Q     |         |         |V        |  

   17+30       1.6450      2.15  |   Q     |         |         | V       |  

   17+35       1.6588      2.00  |   Q     |         |         | V       |  

   17+40       1.6714      1.84  |  Q      |         |         | V       |  

   17+45       1.6835      1.75  |  Q      |         |         | V       |  

   17+50       1.6947      1.62  |  Q      |         |         |  V      |  

   17+55       1.7053      1.54  |  Q      |         |         |  V      |  

   18+ 0       1.7150      1.42  | Q       |         |         |  V      |  

   18+ 5       1.7242      1.33  | Q       |         |         |  V      |  

   18+10       1.7327      1.24  | Q       |         |         |  V      |  

   18+15       1.7407      1.16  | Q       |         |         |   V     |  

   18+20       1.7486      1.14  | Q       |         |         |   V     |  

   18+25       1.7564      1.14  | Q       |         |         |   V     |  

   18+30       1.7642      1.12  | Q       |         |         |   V     |  

   18+35       1.7717      1.10  | Q       |         |         |   V     |  

   18+40       1.7791      1.07  | Q       |         |         |   V     |  

   18+45       1.7859      1.00  |Q        |         |         |   V     |  

   18+50       1.7924      0.94  |Q        |         |         |    V    |  

   18+55       1.7987      0.91  |Q        |         |         |    V    |  

   19+ 0       1.8045      0.84  |Q        |         |         |    V    |  

   19+ 5       1.8099      0.79  |Q        |         |         |    V    |  

   19+10       1.8152      0.77  |Q        |         |         |    V    |  

   19+15       1.8203      0.75  |Q        |         |         |    V    |  

   19+20       1.8254      0.73  |Q        |         |         |    V    |  

   19+25       1.8303      0.72  |Q        |         |         |    V    |  

   19+30       1.8352      0.71  |Q        |         |         |    V    |  

   19+35       1.8400      0.69  |Q        |         |         |     V   |  

   19+40       1.8447      0.68  |Q        |         |         |     V   |  

   19+45       1.8493      0.67  |Q        |         |         |     V   |  

   19+50       1.8538      0.66  |Q        |         |         |     V   |  

   19+55       1.8583      0.65  |Q        |         |         |     V   |  

   20+ 0       1.8627      0.64  |Q        |         |         |     V   |  

   20+ 5       1.8670      0.63  |Q        |         |         |     V   |  

   20+10       1.8713      0.62  |Q        |         |         |     V   |  

   20+15       1.8755      0.61  |Q        |         |         |     V   |  

   20+20       1.8796      0.60  |Q        |         |         |     V   |  

   20+25       1.8837      0.59  |Q        |         |         |     V   |  

   20+30       1.8877      0.59  |Q        |         |         |     V   |  

   20+35       1.8917      0.58  |Q        |         |         |      V  |  

   20+40       1.8956      0.57  |Q        |         |         |      V  |  

   20+45       1.8995      0.56  |Q        |         |         |      V  |  

   20+50       1.9034      0.56  |Q        |         |         |      V  |  

   20+55       1.9072      0.55  |Q        |         |         |      V  |  

   21+ 0       1.9109      0.54  |Q        |         |         |      V  |  

   21+ 5       1.9146      0.54  |Q        |         |         |      V  |  

   21+10       1.9183      0.53  |Q        |         |         |      V  |  

   21+15       1.9219      0.53  |Q        |         |         |      V  |  

   21+20       1.9255      0.52  |Q        |         |         |      V  |  

   21+25       1.9290      0.51  |Q        |         |         |      V  |  

   21+30       1.9325      0.51  |Q        |         |         |      V  |  

   21+35       1.9360      0.50  |Q        |         |         |      V  |  

   21+40       1.9394      0.50  Q         |         |         |      V  |  

   21+45       1.9428      0.49  Q         |         |         |       V |  

   21+50       1.9462      0.49  Q         |         |         |       V |  

   21+55       1.9495      0.48  Q         |         |         |       V |  

   22+ 0       1.9528      0.48  Q         |         |         |       V |  

   22+ 5       1.9561      0.47  Q         |         |         |       V |  

   22+10       1.9593      0.47  Q         |         |         |       V |  

   22+15       1.9625      0.47  Q         |         |         |       V |  

   22+20       1.9657      0.46  Q         |         |         |       V |  

   22+25       1.9689      0.46  Q         |         |         |       V |  



   22+30       1.9720      0.45  Q         |         |         |       V |  

   22+35       1.9751      0.45  Q         |         |         |       V |  

   22+40       1.9782      0.45  Q         |         |         |       V |  

   22+45       1.9812      0.44  Q         |         |         |       V |  

   22+50       1.9842      0.44  Q         |         |         |       V |  

   22+55       1.9872      0.44  Q         |         |         |       V |  

   23+ 0       1.9902      0.43  Q         |         |         |       V |  

   23+ 5       1.9932      0.43  Q         |         |         |        V|  

   23+10       1.9961      0.43  Q         |         |         |        V|  

   23+15       1.9990      0.42  Q         |         |         |        V|  

   23+20       2.0019      0.42  Q         |         |         |        V|  

   23+25       2.0047      0.42  Q         |         |         |        V|  

   23+30       2.0076      0.41  Q         |         |         |        V|  

   23+35       2.0104      0.41  Q         |         |         |        V|  

   23+40       2.0132      0.41  Q         |         |         |        V|  

   23+45       2.0160      0.40  Q         |         |         |        V|  

   23+50       2.0188      0.40  Q         |         |         |        V|  

   23+55       2.0215      0.40  Q         |         |         |        V|  

   24+ 0       2.0242      0.40  Q         |         |         |        V|  

   24+ 5       2.0269      0.39  Q         |         |         |        V|  

   24+10       2.0294      0.37  Q         |         |         |        V|  

   24+15       2.0318      0.34  Q         |         |         |        V|  

   24+20       2.0336      0.26  Q         |         |         |        V|  

   24+25       2.0349      0.20  Q         |         |         |        V|  

   24+30       2.0360      0.16  Q         |         |         |        V|  

   24+35       2.0370      0.13  Q         |         |         |        V|  

   24+40       2.0377      0.11  Q         |         |         |        V|  

   24+45       2.0384      0.09  Q         |         |         |        V|  

   24+50       2.0389      0.08  Q         |         |         |        V|  

   24+55       2.0394      0.07  Q         |         |         |        V|  

   25+ 0       2.0398      0.06  Q         |         |         |        V|  

   25+ 5       2.0402      0.05  Q         |         |         |        V|  

   25+10       2.0405      0.05  Q         |         |         |        V|  

   25+15       2.0408      0.04  Q         |         |         |        V|  

   25+20       2.0410      0.03  Q         |         |         |        V|  

   25+25       2.0412      0.03  Q         |         |         |        V|  

   25+30       2.0414      0.03  Q         |         |         |        V|  

   25+35       2.0416      0.02  Q         |         |         |        V|  

   25+40       2.0417      0.02  Q         |         |         |        V|  

   25+45       2.0418      0.02  Q         |         |         |        V|  

   25+50       2.0419      0.01  Q         |         |         |        V|  

   25+55       2.0420      0.01  Q         |         |         |        V|  

   26+ 0       2.0421      0.01  Q         |         |         |        V|  

   26+ 5       2.0421      0.01  Q         |         |         |        V|  

   26+10       2.0422      0.01  Q         |         |         |        V|  

   26+15       2.0422      0.01  Q         |         |         |        V|  

   26+20       2.0423      0.01  Q         |         |         |        V|  

   26+25       2.0423      0.01  Q         |         |         |        V|  

   26+30       2.0423      0.00  Q         |         |         |        V|  

   26+35       2.0424      0.00  Q         |         |         |        V|  

   26+40       2.0424      0.00  Q         |         |         |        V|  

   26+45       2.0424      0.00  Q         |         |         |        V|  

   26+50       2.0424      0.00  Q         |         |         |        V|  

   26+55       2.0424      0.00  Q         |         |         |         V  

----------------------------------------------------------------------- 
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 ------------------------------------------------------------------------ 

 

 San Bernardino County Synthetic Unit Hydrology Method 

   Manual date - August 1986 

 

 

 Program License Serial Number 6385 

 

 --------------------------------------------------------------------- 

 Space Center Expansion Project Phase 2 FLag 

 Developed Condition Area A1 to A4 

 10 Year 24 Hour Storm Event 

 Please Refer to Appendix B Developed Condition Hydrology Map 

 -------------------------------------------------------------------- 

 

  Storm Event Year = 10 

 

  Antecedent Moisture Condition = 2 

 

  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 

      10.06            1           0.62 

 -------------------------------------------------------------------- 

 Rainfall data for year 10 

      10.06            6           1.27 

 -------------------------------------------------------------------- 

 Rainfall data for year 10 

      10.06           24           2.23 

 -------------------------------------------------------------------- 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 

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

 

 

 SCS curve  SCS curve     Area     Area     Fp(Fig C6)    Ap      Fm 

 No.(AMCII) NO.(AMC 2)    (Ac.)    Fraction     (In/Hr)  (dec.)   (In/Hr) 

  70.4      70.4         10.06      1.000     0.526    0.176    0.093 

 

 Area-averaged adjusted loss rate Fm (In/Hr) =  0.093 

 

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

 

 Area       Area          SCS CN    SCS CN      S     Pervious 



  (Ac.)      Fract         (AMC2)    (AMC2)           Yield Fr 

      1.77   0.176         70.4      70.4       4.20     0.155 

      8.29   0.824         98.0      98.0       0.20     0.898 

 

 Area-averaged catchment yield fraction, Y =  0.767 

 Area-averaged low loss fraction, Yb =  0.233 

 User entry of time of concentration  =   0.289 (hours) 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Watershed area =      10.06(Ac.) 

 Catchment Lag time =   0.231 hours 

 Unit interval =   5.000 minutes 

 Unit interval percentage of lag time = 36.0438 

 Hydrograph baseflow =     0.00(CFS) 

 Average maximum watershed loss rate(Fm) =  0.093(In/Hr) 

 Average low loss rate fraction (Yb) = 0.233 (decimal) 

 DESERT S-Graph Selected 

 Computed peak 5-minute rainfall =  0.293(In) 

 Computed peak 30-minute rainfall =  0.502(In) 

 Specified peak 1-hour rainfall =  0.618(In) 

 Computed peak 3-hour rainfall =  0.961(In) 

 Specified peak 6-hour rainfall =  1.270(In) 

 Specified peak 24-hour rainfall =  2.230(In) 

 

 

 Rainfall depth area reduction factors: 

 Using a total area of      10.06(Ac.) (Ref: fig. E-4) 

 

 5-minute factor = 1.000     Adjusted rainfall =  0.293(In) 

 30-minute factor = 1.000    Adjusted rainfall =  0.502(In) 

 1-hour factor = 1.000       Adjusted rainfall =  0.618(In) 

 3-hour factor = 1.000       Adjusted rainfall =  0.961(In) 

 6-hour factor = 1.000       Adjusted rainfall =  1.270(In) 

 24-hour factor = 1.000      Adjusted rainfall =  2.230(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 =       121.66 (CFS)) 

 

   1                2.336                   2.843 

   2               14.416                  14.696 

   3               42.829                  34.568 

   4               61.310                  22.485 

   5               71.233                  12.072 

   6               77.867                   8.071 

   7               82.576                   5.730 

   8               86.212                   4.423 

   9               89.045                   3.446 

  10               91.163                   2.577 

  11               92.940                   2.162 

  12               94.391                   1.765 

  13               95.580                   1.446 

  14               96.549                   1.179 

  15               97.307                   0.923 

  16               97.877                   0.693 

  17               98.252                   0.456 

  18               98.669                   0.508 

  19               99.102                   0.526 

  20               99.499                   0.484 

  21               99.743                   0.296 



  22              100.000                   0.148 

 --------------------------------------------------------------------- 

 Peak Unit   Adjusted mass rainfall  Unit rainfall 

 Number              (In)                (In) 

   1              0.2931               0.2931 

   2              0.3609               0.0678 

   3              0.4075               0.0467 

   4              0.4443               0.0367 

   5              0.4750               0.0308 

   6              0.5017               0.0267 

   7              0.5255               0.0237 

   8              0.5470               0.0215 

   9              0.5666               0.0197 

  10              0.5848               0.0182 

  11              0.6018               0.0170 

  12              0.6177               0.0159 

  13              0.6379               0.0202 

  14              0.6572               0.0193 

  15              0.6757               0.0185 

  16              0.6935               0.0178 

  17              0.7106               0.0171 

  18              0.7272               0.0165 

  19              0.7432               0.0160 

  20              0.7587               0.0155 

  21              0.7737               0.0150 

  22              0.7883               0.0146 

  23              0.8026               0.0142 

  24              0.8164               0.0139 

  25              0.8299               0.0135 

  26              0.8431               0.0132 

  27              0.8560               0.0129 

  28              0.8687               0.0126 

  29              0.8810               0.0124 

  30              0.8931               0.0121 

  31              0.9050               0.0119 

  32              0.9166               0.0116 

  33              0.9280               0.0114 

  34              0.9392               0.0112 

  35              0.9503               0.0110 

  36              0.9611               0.0108 

  37              0.9717               0.0106 

  38              0.9822               0.0105 

  39              0.9925               0.0103 

  40              1.0027               0.0102 

  41              1.0127               0.0100 

  42              1.0225               0.0099 

  43              1.0323               0.0097 

  44              1.0418               0.0096 

  45              1.0513               0.0095 

  46              1.0606               0.0093 

  47              1.0698               0.0092 

  48              1.0789               0.0091 

  49              1.0879               0.0090 

  50              1.0968               0.0089 

  51              1.1056               0.0088 

  52              1.1142               0.0087 

  53              1.1228               0.0086 

  54              1.1313               0.0085 

  55              1.1396               0.0084 

  56              1.1479               0.0083 

  57              1.1561               0.0082 

  58              1.1642               0.0081 

  59              1.1723               0.0080 



  60              1.1802               0.0079 

  61              1.1881               0.0079 

  62              1.1959               0.0078 

  63              1.2036               0.0077 

  64              1.2112               0.0076 

  65              1.2188               0.0076 

  66              1.2263               0.0075 

  67              1.2337               0.0074 

  68              1.2411               0.0074 

  69              1.2484               0.0073 

  70              1.2557               0.0072 

  71              1.2628               0.0072 

  72              1.2700               0.0071 

  73              1.2771               0.0071 

  74              1.2842               0.0071 

  75              1.2912               0.0070 

  76              1.2982               0.0070 

  77              1.3051               0.0069 

  78              1.3119               0.0069 

  79              1.3187               0.0068 

  80              1.3255               0.0068 

  81              1.3322               0.0067 

  82              1.3388               0.0067 

  83              1.3454               0.0066 

  84              1.3520               0.0066 

  85              1.3585               0.0065 

  86              1.3650               0.0065 

  87              1.3714               0.0064 

  88              1.3778               0.0064 

  89              1.3841               0.0063 

  90              1.3904               0.0063 

  91              1.3967               0.0063 

  92              1.4029               0.0062 

  93              1.4091               0.0062 

  94              1.4152               0.0061 

  95              1.4213               0.0061 

  96              1.4273               0.0061 

  97              1.4334               0.0060 

  98              1.4394               0.0060 

  99              1.4453               0.0059 

 100              1.4512               0.0059 

 101              1.4571               0.0059 

 102              1.4629               0.0058 

 103              1.4687               0.0058 

 104              1.4745               0.0058 

 105              1.4803               0.0057 

 106              1.4860               0.0057 

 107              1.4916               0.0057 

 108              1.4973               0.0056 

 109              1.5029               0.0056 

 110              1.5085               0.0056 

 111              1.5140               0.0056 

 112              1.5196               0.0055 

 113              1.5251               0.0055 

 114              1.5305               0.0055 

 115              1.5360               0.0054 

 116              1.5414               0.0054 

 117              1.5468               0.0054 

 118              1.5521               0.0054 

 119              1.5574               0.0053 

 120              1.5627               0.0053 

 121              1.5680               0.0053 

 122              1.5733               0.0052 



 123              1.5785               0.0052 

 124              1.5837               0.0052 

 125              1.5889               0.0052 

 126              1.5940               0.0051 

 127              1.5991               0.0051 

 128              1.6042               0.0051 

 129              1.6093               0.0051 

 130              1.6144               0.0051 

 131              1.6194               0.0050 

 132              1.6244               0.0050 

 133              1.6294               0.0050 

 134              1.6344               0.0050 

 135              1.6393               0.0049 

 136              1.6442               0.0049 

 137              1.6491               0.0049 

 138              1.6540               0.0049 

 139              1.6589               0.0049 

 140              1.6637               0.0048 

 141              1.6685               0.0048 

 142              1.6733               0.0048 

 143              1.6781               0.0048 

 144              1.6828               0.0048 

 145              1.6876               0.0047 

 146              1.6923               0.0047 

 147              1.6970               0.0047 

 148              1.7017               0.0047 

 149              1.7063               0.0047 

 150              1.7110               0.0046 

 151              1.7156               0.0046 

 152              1.7202               0.0046 

 153              1.7248               0.0046 

 154              1.7294               0.0046 

 155              1.7339               0.0046 

 156              1.7385               0.0045 

 157              1.7430               0.0045 

 158              1.7475               0.0045 

 159              1.7520               0.0045 

 160              1.7564               0.0045 

 161              1.7609               0.0044 

 162              1.7653               0.0044 

 163              1.7697               0.0044 

 164              1.7741               0.0044 

 165              1.7785               0.0044 

 166              1.7829               0.0044 

 167              1.7872               0.0044 

 168              1.7916               0.0043 

 169              1.7959               0.0043 

 170              1.8002               0.0043 

 171              1.8045               0.0043 

 172              1.8088               0.0043 

 173              1.8130               0.0043 

 174              1.8173               0.0042 

 175              1.8215               0.0042 

 176              1.8257               0.0042 

 177              1.8299               0.0042 

 178              1.8341               0.0042 

 179              1.8383               0.0042 

 180              1.8425               0.0042 

 181              1.8466               0.0042 

 182              1.8508               0.0041 

 183              1.8549               0.0041 

 184              1.8590               0.0041 

 185              1.8631               0.0041 



 186              1.8672               0.0041 

 187              1.8712               0.0041 

 188              1.8753               0.0041 

 189              1.8793               0.0040 

 190              1.8834               0.0040 

 191              1.8874               0.0040 

 192              1.8914               0.0040 

 193              1.8954               0.0040 

 194              1.8994               0.0040 

 195              1.9034               0.0040 

 196              1.9073               0.0040 

 197              1.9113               0.0039 

 198              1.9152               0.0039 

 199              1.9191               0.0039 

 200              1.9230               0.0039 

 201              1.9269               0.0039 

 202              1.9308               0.0039 

 203              1.9347               0.0039 

 204              1.9386               0.0039 

 205              1.9424               0.0039 

 206              1.9462               0.0038 

 207              1.9501               0.0038 

 208              1.9539               0.0038 

 209              1.9577               0.0038 

 210              1.9615               0.0038 

 211              1.9653               0.0038 

 212              1.9691               0.0038 

 213              1.9728               0.0038 

 214              1.9766               0.0038 

 215              1.9803               0.0037 

 216              1.9841               0.0037 

 217              1.9878               0.0037 

 218              1.9915               0.0037 

 219              1.9952               0.0037 

 220              1.9989               0.0037 

 221              2.0026               0.0037 

 222              2.0063               0.0037 

 223              2.0099               0.0037 

 224              2.0136               0.0037 

 225              2.0172               0.0036 

 226              2.0209               0.0036 

 227              2.0245               0.0036 

 228              2.0281               0.0036 

 229              2.0317               0.0036 

 230              2.0353               0.0036 

 231              2.0389               0.0036 

 232              2.0425               0.0036 

 233              2.0461               0.0036 

 234              2.0496               0.0036 

 235              2.0532               0.0036 

 236              2.0567               0.0035 

 237              2.0603               0.0035 

 238              2.0638               0.0035 

 239              2.0673               0.0035 

 240              2.0708               0.0035 

 241              2.0743               0.0035 

 242              2.0778               0.0035 

 243              2.0813               0.0035 

 244              2.0848               0.0035 

 245              2.0882               0.0035 

 246              2.0917               0.0035 

 247              2.0951               0.0034 

 248              2.0986               0.0034 



 249              2.1020               0.0034 

 250              2.1054               0.0034 

 251              2.1089               0.0034 

 252              2.1123               0.0034 

 253              2.1157               0.0034 

 254              2.1191               0.0034 

 255              2.1224               0.0034 

 256              2.1258               0.0034 

 257              2.1292               0.0034 

 258              2.1325               0.0034 

 259              2.1359               0.0034 

 260              2.1392               0.0033 

 261              2.1426               0.0033 

 262              2.1459               0.0033 

 263              2.1492               0.0033 

 264              2.1525               0.0033 

 265              2.1559               0.0033 

 266              2.1592               0.0033 

 267              2.1624               0.0033 

 268              2.1657               0.0033 

 269              2.1690               0.0033 

 270              2.1723               0.0033 

 271              2.1755               0.0033 

 272              2.1788               0.0033 

 273              2.1821               0.0032 

 274              2.1853               0.0032 

 275              2.1885               0.0032 

 276              2.1918               0.0032 

 277              2.1950               0.0032 

 278              2.1982               0.0032 

 279              2.2014               0.0032 

 280              2.2046               0.0032 

 281              2.2078               0.0032 

 282              2.2110               0.0032 

 283              2.2142               0.0032 

 284              2.2173               0.0032 

 285              2.2205               0.0032 

 286              2.2237               0.0032 

 287              2.2268               0.0032 

 288              2.2300               0.0031 

 --------------------------------------------------------------------- 

 Unit              Unit            Unit              Effective 

 Period            Rainfall        Soil-Loss         Rainfall 

 (number)            (In)          (In)                 (In) 

 --------------------------------------------------------------------- 

   1              0.0031           0.0007              0.0024 

   2              0.0032           0.0007              0.0024 

   3              0.0032           0.0007              0.0024 

   4              0.0032           0.0007              0.0024 

   5              0.0032           0.0007              0.0024 

   6              0.0032           0.0007              0.0025 

   7              0.0032           0.0007              0.0025 

   8              0.0032           0.0007              0.0025 

   9              0.0032           0.0008              0.0025 

  10              0.0032           0.0008              0.0025 

  11              0.0032           0.0008              0.0025 

  12              0.0033           0.0008              0.0025 

  13              0.0033           0.0008              0.0025 

  14              0.0033           0.0008              0.0025 

  15              0.0033           0.0008              0.0025 

  16              0.0033           0.0008              0.0025 

  17              0.0033           0.0008              0.0025 

  18              0.0033           0.0008              0.0025 



  19              0.0033           0.0008              0.0026 

  20              0.0033           0.0008              0.0026 

  21              0.0034           0.0008              0.0026 

  22              0.0034           0.0008              0.0026 

  23              0.0034           0.0008              0.0026 

  24              0.0034           0.0008              0.0026 

  25              0.0034           0.0008              0.0026 

  26              0.0034           0.0008              0.0026 

  27              0.0034           0.0008              0.0026 

  28              0.0034           0.0008              0.0026 

  29              0.0035           0.0008              0.0027 

  30              0.0035           0.0008              0.0027 

  31              0.0035           0.0008              0.0027 

  32              0.0035           0.0008              0.0027 

  33              0.0035           0.0008              0.0027 

  34              0.0035           0.0008              0.0027 

  35              0.0035           0.0008              0.0027 

  36              0.0035           0.0008              0.0027 

  37              0.0036           0.0008              0.0027 

  38              0.0036           0.0008              0.0027 

  39              0.0036           0.0008              0.0028 

  40              0.0036           0.0008              0.0028 

  41              0.0036           0.0008              0.0028 

  42              0.0036           0.0008              0.0028 

  43              0.0036           0.0008              0.0028 

  44              0.0037           0.0009              0.0028 

  45              0.0037           0.0009              0.0028 

  46              0.0037           0.0009              0.0028 

  47              0.0037           0.0009              0.0028 

  48              0.0037           0.0009              0.0029 

  49              0.0037           0.0009              0.0029 

  50              0.0037           0.0009              0.0029 

  51              0.0038           0.0009              0.0029 

  52              0.0038           0.0009              0.0029 

  53              0.0038           0.0009              0.0029 

  54              0.0038           0.0009              0.0029 

  55              0.0038           0.0009              0.0029 

  56              0.0038           0.0009              0.0029 

  57              0.0039           0.0009              0.0030 

  58              0.0039           0.0009              0.0030 

  59              0.0039           0.0009              0.0030 

  60              0.0039           0.0009              0.0030 

  61              0.0039           0.0009              0.0030 

  62              0.0039           0.0009              0.0030 

  63              0.0040           0.0009              0.0030 

  64              0.0040           0.0009              0.0031 

  65              0.0040           0.0009              0.0031 

  66              0.0040           0.0009              0.0031 

  67              0.0040           0.0009              0.0031 

  68              0.0041           0.0009              0.0031 

  69              0.0041           0.0010              0.0031 

  70              0.0041           0.0010              0.0031 

  71              0.0041           0.0010              0.0032 

  72              0.0041           0.0010              0.0032 

  73              0.0042           0.0010              0.0032 

  74              0.0042           0.0010              0.0032 

  75              0.0042           0.0010              0.0032 

  76              0.0042           0.0010              0.0032 

  77              0.0042           0.0010              0.0033 

  78              0.0043           0.0010              0.0033 

  79              0.0043           0.0010              0.0033 

  80              0.0043           0.0010              0.0033 

  81              0.0043           0.0010              0.0033 



  82              0.0044           0.0010              0.0033 

  83              0.0044           0.0010              0.0034 

  84              0.0044           0.0010              0.0034 

  85              0.0044           0.0010              0.0034 

  86              0.0044           0.0010              0.0034 

  87              0.0045           0.0010              0.0034 

  88              0.0045           0.0010              0.0035 

  89              0.0045           0.0011              0.0035 

  90              0.0046           0.0011              0.0035 

  91              0.0046           0.0011              0.0035 

  92              0.0046           0.0011              0.0035 

  93              0.0046           0.0011              0.0036 

  94              0.0047           0.0011              0.0036 

  95              0.0047           0.0011              0.0036 

  96              0.0047           0.0011              0.0036 

  97              0.0048           0.0011              0.0036 

  98              0.0048           0.0011              0.0037 

  99              0.0048           0.0011              0.0037 

 100              0.0048           0.0011              0.0037 

 101              0.0049           0.0011              0.0037 

 102              0.0049           0.0011              0.0038 

 103              0.0049           0.0012              0.0038 

 104              0.0050           0.0012              0.0038 

 105              0.0050           0.0012              0.0038 

 106              0.0050           0.0012              0.0039 

 107              0.0051           0.0012              0.0039 

 108              0.0051           0.0012              0.0039 

 109              0.0051           0.0012              0.0040 

 110              0.0052           0.0012              0.0040 

 111              0.0052           0.0012              0.0040 

 112              0.0052           0.0012              0.0040 

 113              0.0053           0.0012              0.0041 

 114              0.0053           0.0012              0.0041 

 115              0.0054           0.0013              0.0041 

 116              0.0054           0.0013              0.0042 

 117              0.0055           0.0013              0.0042 

 118              0.0055           0.0013              0.0042 

 119              0.0056           0.0013              0.0043 

 120              0.0056           0.0013              0.0043 

 121              0.0056           0.0013              0.0043 

 122              0.0057           0.0013              0.0044 

 123              0.0057           0.0013              0.0044 

 124              0.0058           0.0013              0.0044 

 125              0.0058           0.0014              0.0045 

 126              0.0059           0.0014              0.0045 

 127              0.0059           0.0014              0.0046 

 128              0.0060           0.0014              0.0046 

 129              0.0061           0.0014              0.0046 

 130              0.0061           0.0014              0.0047 

 131              0.0062           0.0014              0.0047 

 132              0.0062           0.0014              0.0048 

 133              0.0063           0.0015              0.0048 

 134              0.0063           0.0015              0.0049 

 135              0.0064           0.0015              0.0049 

 136              0.0065           0.0015              0.0050 

 137              0.0066           0.0015              0.0050 

 138              0.0066           0.0015              0.0051 

 139              0.0067           0.0016              0.0051 

 140              0.0068           0.0016              0.0052 

 141              0.0069           0.0016              0.0053 

 142              0.0069           0.0016              0.0053 

 143              0.0070           0.0016              0.0054 

 144              0.0071           0.0016              0.0054 



 145              0.0071           0.0017              0.0055 

 146              0.0072           0.0017              0.0055 

 147              0.0073           0.0017              0.0056 

 148              0.0074           0.0017              0.0057 

 149              0.0075           0.0017              0.0058 

 150              0.0076           0.0018              0.0058 

 151              0.0077           0.0018              0.0059 

 152              0.0078           0.0018              0.0060 

 153              0.0079           0.0019              0.0061 

 154              0.0080           0.0019              0.0062 

 155              0.0082           0.0019              0.0063 

 156              0.0083           0.0019              0.0064 

 157              0.0085           0.0020              0.0065 

 158              0.0086           0.0020              0.0066 

 159              0.0088           0.0020              0.0067 

 160              0.0089           0.0021              0.0068 

 161              0.0091           0.0021              0.0070 

 162              0.0092           0.0021              0.0071 

 163              0.0095           0.0022              0.0073 

 164              0.0096           0.0022              0.0074 

 165              0.0099           0.0023              0.0076 

 166              0.0100           0.0023              0.0077 

 167              0.0103           0.0024              0.0079 

 168              0.0105           0.0024              0.0080 

 169              0.0108           0.0025              0.0083 

 170              0.0110           0.0026              0.0085 

 171              0.0114           0.0027              0.0088 

 172              0.0116           0.0027              0.0089 

 173              0.0121           0.0028              0.0093 

 174              0.0124           0.0029              0.0095 

 175              0.0129           0.0030              0.0099 

 176              0.0132           0.0031              0.0101 

 177              0.0139           0.0032              0.0106 

 178              0.0142           0.0033              0.0109 

 179              0.0150           0.0035              0.0115 

 180              0.0155           0.0036              0.0119 

 181              0.0165           0.0038              0.0127 

 182              0.0171           0.0040              0.0131 

 183              0.0185           0.0043              0.0142 

 184              0.0193           0.0045              0.0148 

 185              0.0159           0.0037              0.0122 

 186              0.0170           0.0039              0.0130 

 187              0.0197           0.0046              0.0151 

 188              0.0215           0.0050              0.0165 

 189              0.0267           0.0062              0.0205 

 190              0.0308           0.0072              0.0236 

 191              0.0467           0.0077              0.0390 

 192              0.0678           0.0077              0.0600 

 193              0.2931           0.0077              0.2854 

 194              0.0367           0.0077              0.0290 

 195              0.0237           0.0055              0.0182 

 196              0.0182           0.0042              0.0140 

 197              0.0202           0.0047              0.0155 

 198              0.0178           0.0041              0.0136 

 199              0.0160           0.0037              0.0123 

 200              0.0146           0.0034              0.0112 

 201              0.0135           0.0031              0.0104 

 202              0.0126           0.0029              0.0097 

 203              0.0119           0.0028              0.0091 

 204              0.0112           0.0026              0.0086 

 205              0.0106           0.0025              0.0082 

 206              0.0102           0.0024              0.0078 

 207              0.0097           0.0023              0.0075 



 208              0.0093           0.0022              0.0072 

 209              0.0090           0.0021              0.0069 

 210              0.0087           0.0020              0.0066 

 211              0.0084           0.0020              0.0064 

 212              0.0081           0.0019              0.0062 

 213              0.0079           0.0018              0.0060 

 214              0.0076           0.0018              0.0059 

 215              0.0074           0.0017              0.0057 

 216              0.0072           0.0017              0.0056 

 217              0.0071           0.0017              0.0055 

 218              0.0070           0.0016              0.0053 

 219              0.0068           0.0016              0.0052 

 220              0.0067           0.0015              0.0051 

 221              0.0065           0.0015              0.0050 

 222              0.0064           0.0015              0.0049 

 223              0.0063           0.0015              0.0048 

 224              0.0061           0.0014              0.0047 

 225              0.0060           0.0014              0.0046 

 226              0.0059           0.0014              0.0045 

 227              0.0058           0.0014              0.0045 

 228              0.0057           0.0013              0.0044 

 229              0.0056           0.0013              0.0043 

 230              0.0055           0.0013              0.0042 

 231              0.0054           0.0013              0.0042 

 232              0.0054           0.0012              0.0041 

 233              0.0053           0.0012              0.0040 

 234              0.0052           0.0012              0.0040 

 235              0.0051           0.0012              0.0039 

 236              0.0051           0.0012              0.0039 

 237              0.0050           0.0012              0.0038 

 238              0.0049           0.0011              0.0038 

 239              0.0049           0.0011              0.0037 

 240              0.0048           0.0011              0.0037 

 241              0.0047           0.0011              0.0036 

 242              0.0047           0.0011              0.0036 

 243              0.0046           0.0011              0.0035 

 244              0.0046           0.0011              0.0035 

 245              0.0045           0.0011              0.0035 

 246              0.0045           0.0010              0.0034 

 247              0.0044           0.0010              0.0034 

 248              0.0044           0.0010              0.0034 

 249              0.0043           0.0010              0.0033 

 250              0.0043           0.0010              0.0033 

 251              0.0042           0.0010              0.0032 

 252              0.0042           0.0010              0.0032 

 253              0.0042           0.0010              0.0032 

 254              0.0041           0.0010              0.0032 

 255              0.0041           0.0009              0.0031 

 256              0.0040           0.0009              0.0031 

 257              0.0040           0.0009              0.0031 

 258              0.0040           0.0009              0.0030 

 259              0.0039           0.0009              0.0030 

 260              0.0039           0.0009              0.0030 

 261              0.0039           0.0009              0.0030 

 262              0.0038           0.0009              0.0029 

 263              0.0038           0.0009              0.0029 

 264              0.0038           0.0009              0.0029 

 265              0.0037           0.0009              0.0029 

 266              0.0037           0.0009              0.0028 

 267              0.0037           0.0009              0.0028 

 268              0.0036           0.0008              0.0028 

 269              0.0036           0.0008              0.0028 

 270              0.0036           0.0008              0.0027 



 271              0.0036           0.0008              0.0027 

 272              0.0035           0.0008              0.0027 

 273              0.0035           0.0008              0.0027 

 274              0.0035           0.0008              0.0027 

 275              0.0034           0.0008              0.0026 

 276              0.0034           0.0008              0.0026 

 277              0.0034           0.0008              0.0026 

 278              0.0034           0.0008              0.0026 

 279              0.0034           0.0008              0.0026 

 280              0.0033           0.0008              0.0026 

 281              0.0033           0.0008              0.0025 

 282              0.0033           0.0008              0.0025 

 283              0.0033           0.0008              0.0025 

 284              0.0032           0.0008              0.0025 

 285              0.0032           0.0008              0.0025 

 286              0.0032           0.0007              0.0025 

 287              0.0032           0.0007              0.0024 

 288              0.0032           0.0007              0.0024 

 -------------------------------------------------------------------- 

 -------------------------------------------------------------------- 

 Total soil rain loss =      0.45(In) 

 Total effective rainfall =      1.78(In) 

 Peak flow rate in flood hydrograph =     12.76(CFS) 

 --------------------------------------------------------------------- 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

                     24 - H O U R    S T O R M 

                R u n o f f      H y d r o g r a p h 

 -------------------------------------------------------------------- 

             Hydrograph in   5   Minute intervals ((CFS)) 

 

 -------------------------------------------------------------------- 

  Time(h+m) Volume Ac.Ft   Q(CFS)  0        5.0      10.0      15.0      20.0 

  ----------------------------------------------------------------------- 

    0+ 5       0.0000      0.01  Q         |         |         |         |  

    0+10       0.0003      0.04  Q         |         |         |         |  

    0+15       0.0012      0.13  Q         |         |         |         |  

    0+20       0.0025      0.18  Q         |         |         |         |  

    0+25       0.0039      0.21  Q         |         |         |         |  

    0+30       0.0055      0.23  Q         |         |         |         |  

    0+35       0.0072      0.24  Q         |         |         |         |  

    0+40       0.0089      0.26  Q         |         |         |         |  

    0+45       0.0108      0.27  Q         |         |         |         |  

    0+50       0.0126      0.27  Q         |         |         |         |  

    0+55       0.0146      0.28  Q         |         |         |         |  

    1+ 0       0.0165      0.28  Q         |         |         |         |  

    1+ 5       0.0185      0.29  Q         |         |         |         |  

    1+10       0.0205      0.29  Q         |         |         |         |  

    1+15       0.0226      0.30  Q         |         |         |         |  

    1+20       0.0246      0.30  Q         |         |         |         |  

    1+25       0.0267      0.30  Q         |         |         |         |  

    1+30       0.0287      0.30  Q         |         |         |         |  

    1+35       0.0308      0.30  Q         |         |         |         |  

    1+40       0.0330      0.31  Q         |         |         |         |  

    1+45       0.0351      0.31  Q         |         |         |         |  

    1+50       0.0372      0.31  Q         |         |         |         |  

    1+55       0.0394      0.31  QV        |         |         |         |  

    2+ 0       0.0415      0.31  QV        |         |         |         |  

    2+ 5       0.0437      0.31  QV        |         |         |         |  

    2+10       0.0458      0.31  QV        |         |         |         |  

    2+15       0.0480      0.32  QV        |         |         |         |  

    2+20       0.0502      0.32  QV        |         |         |         |  

    2+25       0.0524      0.32  QV        |         |         |         |  

    2+30       0.0546      0.32  QV        |         |         |         |  



    2+35       0.0568      0.32  QV        |         |         |         |  

    2+40       0.0590      0.32  QV        |         |         |         |  

    2+45       0.0612      0.32  QV        |         |         |         |  

    2+50       0.0634      0.32  QV        |         |         |         |  

    2+55       0.0656      0.32  QV        |         |         |         |  

    3+ 0       0.0679      0.33  QV        |         |         |         |  

    3+ 5       0.0701      0.33  QV        |         |         |         |  

    3+10       0.0724      0.33  QV        |         |         |         |  

    3+15       0.0747      0.33  Q V       |         |         |         |  

    3+20       0.0769      0.33  Q V       |         |         |         |  

    3+25       0.0792      0.33  Q V       |         |         |         |  

    3+30       0.0815      0.33  Q V       |         |         |         |  

    3+35       0.0838      0.33  Q V       |         |         |         |  

    3+40       0.0861      0.34  Q V       |         |         |         |  

    3+45       0.0885      0.34  Q V       |         |         |         |  

    3+50       0.0908      0.34  Q V       |         |         |         |  

    3+55       0.0931      0.34  Q V       |         |         |         |  

    4+ 0       0.0955      0.34  Q V       |         |         |         |  

    4+ 5       0.0978      0.34  Q V       |         |         |         |  

    4+10       0.1002      0.34  Q V       |         |         |         |  

    4+15       0.1026      0.35  Q V       |         |         |         |  

    4+20       0.1050      0.35  Q V       |         |         |         |  

    4+25       0.1074      0.35  Q V       |         |         |         |  

    4+30       0.1098      0.35  Q V       |         |         |         |  

    4+35       0.1122      0.35  Q  V      |         |         |         |  

    4+40       0.1146      0.35  Q  V      |         |         |         |  

    4+45       0.1170      0.35  Q  V      |         |         |         |  

    4+50       0.1195      0.36  Q  V      |         |         |         |  

    4+55       0.1219      0.36  Q  V      |         |         |         |  

    5+ 0       0.1244      0.36  Q  V      |         |         |         |  

    5+ 5       0.1269      0.36  Q  V      |         |         |         |  

    5+10       0.1294      0.36  Q  V      |         |         |         |  

    5+15       0.1319      0.36  Q  V      |         |         |         |  

    5+20       0.1344      0.36  Q  V      |         |         |         |  

    5+25       0.1369      0.37  Q  V      |         |         |         |  

    5+30       0.1395      0.37  Q  V      |         |         |         |  

    5+35       0.1420      0.37  Q  V      |         |         |         |  

    5+40       0.1446      0.37  Q  V      |         |         |         |  

    5+45       0.1471      0.37  Q  V      |         |         |         |  

    5+50       0.1497      0.37  Q   V     |         |         |         |  

    5+55       0.1523      0.38  Q   V     |         |         |         |  

    6+ 0       0.1549      0.38  Q   V     |         |         |         |  

    6+ 5       0.1575      0.38  Q   V     |         |         |         |  

    6+10       0.1602      0.38  Q   V     |         |         |         |  

    6+15       0.1628      0.38  Q   V     |         |         |         |  

    6+20       0.1655      0.39  Q   V     |         |         |         |  

    6+25       0.1681      0.39  Q   V     |         |         |         |  

    6+30       0.1708      0.39  Q   V     |         |         |         |  

    6+35       0.1735      0.39  Q   V     |         |         |         |  

    6+40       0.1762      0.39  Q   V     |         |         |         |  

    6+45       0.1790      0.40  Q   V     |         |         |         |  

    6+50       0.1817      0.40  Q   V     |         |         |         |  

    6+55       0.1844      0.40  Q   V     |         |         |         |  

    7+ 0       0.1872      0.40  Q    V    |         |         |         |  

    7+ 5       0.1900      0.40  Q    V    |         |         |         |  

    7+10       0.1928      0.41  Q    V    |         |         |         |  

    7+15       0.1956      0.41  Q    V    |         |         |         |  

    7+20       0.1984      0.41  Q    V    |         |         |         |  

    7+25       0.2013      0.41  Q    V    |         |         |         |  

    7+30       0.2041      0.42  Q    V    |         |         |         |  

    7+35       0.2070      0.42  Q    V    |         |         |         |  

    7+40       0.2099      0.42  Q    V    |         |         |         |  

    7+45       0.2128      0.42  Q    V    |         |         |         |  



    7+50       0.2157      0.42  Q    V    |         |         |         |  

    7+55       0.2187      0.43  Q    V    |         |         |         |  

    8+ 0       0.2216      0.43  Q    V    |         |         |         |  

    8+ 5       0.2246      0.43  Q     V   |         |         |         |  

    8+10       0.2276      0.43  Q     V   |         |         |         |  

    8+15       0.2306      0.44  Q     V   |         |         |         |  

    8+20       0.2337      0.44  Q     V   |         |         |         |  

    8+25       0.2367      0.44  Q     V   |         |         |         |  

    8+30       0.2398      0.45  Q     V   |         |         |         |  

    8+35       0.2429      0.45  Q     V   |         |         |         |  

    8+40       0.2460      0.45  Q     V   |         |         |         |  

    8+45       0.2491      0.45  Q     V   |         |         |         |  

    8+50       0.2522      0.46  Q     V   |         |         |         |  

    8+55       0.2554      0.46  Q     V   |         |         |         |  

    9+ 0       0.2586      0.46  Q     V   |         |         |         |  

    9+ 5       0.2618      0.47  Q      V  |         |         |         |  

    9+10       0.2651      0.47  Q      V  |         |         |         |  

    9+15       0.2683      0.47  Q      V  |         |         |         |  

    9+20       0.2716      0.48  Q      V  |         |         |         |  

    9+25       0.2749      0.48  Q      V  |         |         |         |  

    9+30       0.2782      0.48  Q      V  |         |         |         |  

    9+35       0.2816      0.49  Q      V  |         |         |         |  

    9+40       0.2849      0.49  Q      V  |         |         |         |  

    9+45       0.2883      0.49  Q      V  |         |         |         |  

    9+50       0.2918      0.50  Q      V  |         |         |         |  

    9+55       0.2952      0.50  |Q     V  |         |         |         |  

   10+ 0       0.2987      0.51  |Q      V |         |         |         |  

   10+ 5       0.3022      0.51  |Q      V |         |         |         |  

   10+10       0.3057      0.51  |Q      V |         |         |         |  

   10+15       0.3093      0.52  |Q      V |         |         |         |  

   10+20       0.3129      0.52  |Q      V |         |         |         |  

   10+25       0.3165      0.53  |Q      V |         |         |         |  

   10+30       0.3202      0.53  |Q      V |         |         |         |  

   10+35       0.3238      0.53  |Q      V |         |         |         |  

   10+40       0.3276      0.54  |Q      V |         |         |         |  

   10+45       0.3313      0.54  |Q      V |         |         |         |  

   10+50       0.3351      0.55  |Q      V |         |         |         |  

   10+55       0.3389      0.55  |Q       V|         |         |         |  

   11+ 0       0.3427      0.56  |Q       V|         |         |         |  

   11+ 5       0.3466      0.56  |Q       V|         |         |         |  

   11+10       0.3506      0.57  |Q       V|         |         |         |  

   11+15       0.3545      0.57  |Q       V|         |         |         |  

   11+20       0.3585      0.58  |Q       V|         |         |         |  

   11+25       0.3625      0.59  |Q       V|         |         |         |  

   11+30       0.3666      0.59  |Q       V|         |         |         |  

   11+35       0.3707      0.60  |Q       V|         |         |         |  

   11+40       0.3749      0.60  |Q        V         |         |         |  

   11+45       0.3791      0.61  |Q        V         |         |         |  

   11+50       0.3834      0.62  |Q        V         |         |         |  

   11+55       0.3877      0.62  |Q        V         |         |         |  

   12+ 0       0.3920      0.63  |Q        V         |         |         |  

   12+ 5       0.3964      0.64  |Q        V         |         |         |  

   12+10       0.4008      0.64  |Q        V         |         |         |  

   12+15       0.4053      0.65  |Q        V         |         |         |  

   12+20       0.4099      0.66  |Q        V         |         |         |  

   12+25       0.4144      0.67  |Q        |V        |         |         |  

   12+30       0.4191      0.67  |Q        |V        |         |         |  

   12+35       0.4238      0.68  |Q        |V        |         |         |  

   12+40       0.4285      0.69  |Q        |V        |         |         |  

   12+45       0.4333      0.70  |Q        |V        |         |         |  

   12+50       0.4382      0.71  |Q        |V        |         |         |  

   12+55       0.4432      0.72  |Q        |V        |         |         |  

   13+ 0       0.4482      0.73  |Q        | V       |         |         |  



   13+ 5       0.4533      0.74  |Q        | V       |         |         |  

   13+10       0.4585      0.75  |Q        | V       |         |         |  

   13+15       0.4638      0.76  |Q        | V       |         |         |  

   13+20       0.4691      0.78  |Q        | V       |         |         |  

   13+25       0.4745      0.79  |Q        | V       |         |         |  

   13+30       0.4801      0.80  |Q        | V       |         |         |  

   13+35       0.4857      0.82  |Q        |  V      |         |         |  

   13+40       0.4914      0.83  |Q        |  V      |         |         |  

   13+45       0.4973      0.85  |Q        |  V      |         |         |  

   13+50       0.5032      0.86  |Q        |  V      |         |         |  

   13+55       0.5093      0.88  |Q        |  V      |         |         |  

   14+ 0       0.5155      0.90  |Q        |  V      |         |         |  

   14+ 5       0.5218      0.92  |Q        |  V      |         |         |  

   14+10       0.5283      0.94  |Q        |   V     |         |         |  

   14+15       0.5349      0.96  |Q        |   V     |         |         |  

   14+20       0.5417      0.99  |Q        |   V     |         |         |  

   14+25       0.5487      1.01  | Q       |   V     |         |         |  

   14+30       0.5559      1.04  | Q       |   V     |         |         |  

   14+35       0.5632      1.07  | Q       |    V    |         |         |  

   14+40       0.5708      1.10  | Q       |    V    |         |         |  

   14+45       0.5786      1.13  | Q       |    V    |         |         |  

   14+50       0.5866      1.17  | Q       |    V    |         |         |  

   14+55       0.5950      1.21  | Q       |    V    |         |         |  

   15+ 0       0.6036      1.25  | Q       |     V   |         |         |  

   15+ 5       0.6126      1.30  | Q       |     V   |         |         |  

   15+10       0.6220      1.36  | Q       |     V   |         |         |  

   15+15       0.6317      1.42  | Q       |     V   |         |         |  

   15+20       0.6420      1.49  | Q       |      V  |         |         |  

   15+25       0.6527      1.56  |  Q      |      V  |         |         |  

   15+30       0.6637      1.59  |  Q      |      V  |         |         |  

   15+35       0.6744      1.56  |  Q      |       V |         |         |  

   15+40       0.6854      1.59  |  Q      |       V |         |         |  

   15+45       0.6971      1.70  |  Q      |       V |         |         |  

   15+50       0.7100      1.87  |  Q      |        V|         |         |  

   15+55       0.7249      2.16  |   Q     |        V|         |         |  

   16+ 0       0.7433      2.68  |    Q    |        V|         |         |  

   16+ 5       0.7730      4.30  |       Q |         V         |         |  

   16+10       0.8284      8.05  |         |     Q   | V       |         |  

   16+15       0.9163     12.76  |         |         |   VQ    |         |  

   16+20       0.9799      9.22  |         |       Q |     V   |         |  

   16+25       1.0215      6.04  |         | Q       |      V  |         |  

   16+30       1.0532      4.61  |        Q|         |       V |         |  

   16+35       1.0794      3.80  |      Q  |         |       V |         |  

   16+40       1.1019      3.27  |     Q   |         |        V|         |  

   16+45       1.1213      2.83  |    Q    |         |         V         |  

   16+50       1.1382      2.44  |   Q     |         |         V         |  

   16+55       1.1533      2.20  |   Q     |         |         V         |  

   17+ 0       1.1669      1.97  |  Q      |         |         |V        |  

   17+ 5       1.1792      1.78  |  Q      |         |         |V        |  

   17+10       1.1903      1.62  |  Q      |         |         |V        |  

   17+15       1.2004      1.46  | Q       |         |         | V       |  

   17+20       1.2095      1.33  | Q       |         |         | V       |  

   17+25       1.2179      1.21  | Q       |         |         | V       |  

   17+30       1.2260      1.17  | Q       |         |         | V       |  

   17+35       1.2337      1.13  | Q       |         |         |  V      |  

   17+40       1.2411      1.06  | Q       |         |         |  V      |  

   17+45       1.2477      0.97  |Q        |         |         |  V      |  

   17+50       1.2538      0.88  |Q        |         |         |  V      |  

   17+55       1.2594      0.81  |Q        |         |         |  V      |  

   18+ 0       1.2648      0.78  |Q        |         |         |  V      |  

   18+ 5       1.2700      0.75  |Q        |         |         |   V     |  

   18+10       1.2750      0.73  |Q        |         |         |   V     |  

   18+15       1.2799      0.71  |Q        |         |         |   V     |  



   18+20       1.2847      0.69  |Q        |         |         |   V     |  

   18+25       1.2893      0.67  |Q        |         |         |   V     |  

   18+30       1.2938      0.66  |Q        |         |         |   V     |  

   18+35       1.2983      0.64  |Q        |         |         |   V     |  

   18+40       1.3026      0.63  |Q        |         |         |   V     |  

   18+45       1.3068      0.61  |Q        |         |         |    V    |  

   18+50       1.3110      0.60  |Q        |         |         |    V    |  

   18+55       1.3150      0.59  |Q        |         |         |    V    |  

   19+ 0       1.3190      0.58  |Q        |         |         |    V    |  

   19+ 5       1.3229      0.57  |Q        |         |         |    V    |  

   19+10       1.3267      0.56  |Q        |         |         |    V    |  

   19+15       1.3305      0.55  |Q        |         |         |    V    |  

   19+20       1.3342      0.54  |Q        |         |         |    V    |  

   19+25       1.3378      0.53  |Q        |         |         |    V    |  

   19+30       1.3414      0.52  |Q        |         |         |    V    |  

   19+35       1.3449      0.51  |Q        |         |         |     V   |  

   19+40       1.3483      0.50  |Q        |         |         |     V   |  

   19+45       1.3517      0.49  Q         |         |         |     V   |  

   19+50       1.3551      0.49  Q         |         |         |     V   |  

   19+55       1.3584      0.48  Q         |         |         |     V   |  

   20+ 0       1.3617      0.47  Q         |         |         |     V   |  

   20+ 5       1.3649      0.47  Q         |         |         |     V   |  

   20+10       1.3681      0.46  Q         |         |         |     V   |  

   20+15       1.3712      0.45  Q         |         |         |     V   |  

   20+20       1.3743      0.45  Q         |         |         |     V   |  

   20+25       1.3773      0.44  Q         |         |         |     V   |  

   20+30       1.3803      0.44  Q         |         |         |      V  |  

   20+35       1.3833      0.43  Q         |         |         |      V  |  

   20+40       1.3863      0.43  Q         |         |         |      V  |  

   20+45       1.3892      0.42  Q         |         |         |      V  |  

   20+50       1.3921      0.42  Q         |         |         |      V  |  

   20+55       1.3949      0.41  Q         |         |         |      V  |  

   21+ 0       1.3977      0.41  Q         |         |         |      V  |  

   21+ 5       1.4005      0.40  Q         |         |         |      V  |  

   21+10       1.4033      0.40  Q         |         |         |      V  |  

   21+15       1.4060      0.40  Q         |         |         |      V  |  

   21+20       1.4087      0.39  Q         |         |         |      V  |  

   21+25       1.4113      0.39  Q         |         |         |      V  |  

   21+30       1.4140      0.38  Q         |         |         |      V  |  

   21+35       1.4166      0.38  Q         |         |         |      V  |  

   21+40       1.4192      0.38  Q         |         |         |       V |  

   21+45       1.4218      0.37  Q         |         |         |       V |  

   21+50       1.4243      0.37  Q         |         |         |       V |  

   21+55       1.4269      0.37  Q         |         |         |       V |  

   22+ 0       1.4294      0.36  Q         |         |         |       V |  

   22+ 5       1.4318      0.36  Q         |         |         |       V |  

   22+10       1.4343      0.36  Q         |         |         |       V |  

   22+15       1.4367      0.35  Q         |         |         |       V |  

   22+20       1.4391      0.35  Q         |         |         |       V |  

   22+25       1.4415      0.35  Q         |         |         |       V |  

   22+30       1.4439      0.35  Q         |         |         |       V |  

   22+35       1.4463      0.34  Q         |         |         |       V |  

   22+40       1.4486      0.34  Q         |         |         |       V |  

   22+45       1.4509      0.34  Q         |         |         |       V |  

   22+50       1.4532      0.33  Q         |         |         |       V |  

   22+55       1.4555      0.33  Q         |         |         |        V|  

   23+ 0       1.4578      0.33  Q         |         |         |        V|  

   23+ 5       1.4600      0.33  Q         |         |         |        V|  

   23+10       1.4623      0.32  Q         |         |         |        V|  

   23+15       1.4645      0.32  Q         |         |         |        V|  

   23+20       1.4667      0.32  Q         |         |         |        V|  

   23+25       1.4689      0.32  Q         |         |         |        V|  

   23+30       1.4710      0.32  Q         |         |         |        V|  



   23+35       1.4732      0.31  Q         |         |         |        V|  

   23+40       1.4753      0.31  Q         |         |         |        V|  

   23+45       1.4775      0.31  Q         |         |         |        V|  

   23+50       1.4796      0.31  Q         |         |         |        V|  

   23+55       1.4817      0.30  Q         |         |         |        V|  

   24+ 0       1.4838      0.30  Q         |         |         |        V|  

   24+ 5       1.4858      0.29  Q         |         |         |        V|  

   24+10       1.4876      0.26  Q         |         |         |        V|  

   24+15       1.4887      0.17  Q         |         |         |        V|  

   24+20       1.4895      0.12  Q         |         |         |        V|  

   24+25       1.4901      0.09  Q         |         |         |        V|  

   24+30       1.4906      0.07  Q         |         |         |        V|  

   24+35       1.4909      0.05  Q         |         |         |        V|  

   24+40       1.4912      0.04  Q         |         |         |        V|  

   24+45       1.4915      0.03  Q         |         |         |        V|  

   24+50       1.4916      0.03  Q         |         |         |        V|  

   24+55       1.4918      0.02  Q         |         |         |        V|  

   25+ 0       1.4919      0.02  Q         |         |         |        V|  

   25+ 5       1.4920      0.01  Q         |         |         |        V|  

   25+10       1.4921      0.01  Q         |         |         |        V|  

   25+15       1.4921      0.01  Q         |         |         |        V|  

   25+20       1.4921      0.01  Q         |         |         |        V|  

   25+25       1.4922      0.00  Q         |         |         |        V|  

   25+30       1.4922      0.00  Q         |         |         |        V|  

   25+35       1.4922      0.00  Q         |         |         |        V|  

   25+40       1.4922      0.00  Q         |         |         |        V|  

   25+45       1.4922      0.00  Q         |         |         |         V  

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

 ------------------------------------------------------------------------ 

 

 San Bernardino County Synthetic Unit Hydrology Method 

   Manual date - August 1986 

 

 

 Program License Serial Number 6385 

 

 --------------------------------------------------------------------- 

 Space Center Expansion Project Phase 2 Flag 

 Developed Condition Area A1 to A4 

 100 Year 24 Hour Storm Event 

 Please Refer to Appendix B Developed Condition Hydrology Map 

 -------------------------------------------------------------------- 

 

  Storm Event Year = 100 

 

  Antecedent Moisture Condition = 2 

 

  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 100 

      10.06            1           1.09 

 -------------------------------------------------------------------- 

 Rainfall data for year 100 

      10.06            6           2.09 

 -------------------------------------------------------------------- 

 Rainfall data for year 100 

      10.06           24           3.64 

 -------------------------------------------------------------------- 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 

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

 

 

 SCS curve  SCS curve     Area     Area     Fp(Fig C6)    Ap      Fm 

 No.(AMCII) NO.(AMC 2)    (Ac.)    Fraction     (In/Hr)  (dec.)   (In/Hr) 

  70.4      70.4         10.06      1.000     0.526    0.176    0.093 

 

 Area-averaged adjusted loss rate Fm (In/Hr) =  0.093 

 

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

 

 Area       Area          SCS CN    SCS CN      S     Pervious 



  (Ac.)      Fract         (AMC2)    (AMC2)           Yield Fr 

      1.77   0.176         70.4      70.4       4.20     0.307 

      8.29   0.824         98.0      98.0       0.20     0.936 

 

 Area-averaged catchment yield fraction, Y =  0.825 

 Area-averaged low loss fraction, Yb =  0.175 

 User entry of time of concentration  =   0.267 (hours) 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Watershed area =      10.06(Ac.) 

 Catchment Lag time =   0.214 hours 

 Unit interval =   5.000 minutes 

 Unit interval percentage of lag time = 39.0137 

 Hydrograph baseflow =     0.00(CFS) 

 Average maximum watershed loss rate(Fm) =  0.093(In/Hr) 

 Average low loss rate fraction (Yb) = 0.175 (decimal) 

 DESERT S-Graph Selected 

 Computed peak 5-minute rainfall =  0.517(In) 

 Computed peak 30-minute rainfall =  0.885(In) 

 Specified peak 1-hour rainfall =  1.090(In) 

 Computed peak 3-hour rainfall =  1.625(In) 

 Specified peak 6-hour rainfall =  2.090(In) 

 Specified peak 24-hour rainfall =  3.640(In) 

 

 

 Rainfall depth area reduction factors: 

 Using a total area of      10.06(Ac.) (Ref: fig. E-4) 

 

 5-minute factor = 1.000     Adjusted rainfall =  0.517(In) 

 30-minute factor = 1.000    Adjusted rainfall =  0.885(In) 

 1-hour factor = 1.000       Adjusted rainfall =  1.089(In) 

 3-hour factor = 1.000       Adjusted rainfall =  1.625(In) 

 6-hour factor = 1.000       Adjusted rainfall =  2.090(In) 

 24-hour factor = 1.000      Adjusted rainfall =  3.640(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 =       121.66 (CFS)) 

 

   1                2.641                   3.213 

   2               17.590                  18.187 

   3               47.691                  36.622 

   4               64.621                  20.598 

   5               73.961                  11.363 

   6               80.187                   7.575 

   7               84.606                   5.375 

   8               88.070                   4.215 

   9               90.562                   3.032 

  10               92.579                   2.453 

  11               94.215                   1.992 

  12               95.521                   1.588 

  13               96.574                   1.282 

  14               97.380                   0.981 

  15               97.956                   0.700 

  16               98.362                   0.495 

  17               98.825                   0.563 

  18               99.293                   0.569 

  19               99.636                   0.418 

  20              100.000                   0.209 

 --------------------------------------------------------------------- 



 Peak Unit   Adjusted mass rainfall  Unit rainfall 

 Number              (In)                (In) 

   1              0.5170               0.5170 

   2              0.6365               0.1195 

   3              0.7188               0.0823 

   4              0.7836               0.0648 

   5              0.8378               0.0543 

   6              0.8849               0.0471 

   7              0.9268               0.0419 

   8              0.9647               0.0379 

   9              0.9994               0.0347 

  10              1.0315               0.0321 

  11              1.0614               0.0299 

  12              1.0895               0.0281 

  13              1.1217               0.0322 

  14              1.1523               0.0306 

  15              1.1816               0.0293 

  16              1.2097               0.0281 

  17              1.2366               0.0270 

  18              1.2626               0.0260 

  19              1.2877               0.0251 

  20              1.3119               0.0242 

  21              1.3354               0.0235 

  22              1.3582               0.0228 

  23              1.3803               0.0221 

  24              1.4019               0.0215 

  25              1.4228               0.0210 

  26              1.4433               0.0204 

  27              1.4632               0.0199 

  28              1.4827               0.0195 

  29              1.5017               0.0190 

  30              1.5204               0.0186 

  31              1.5386               0.0182 

  32              1.5565               0.0179 

  33              1.5740               0.0175 

  34              1.5912               0.0172 

  35              1.6081               0.0169 

  36              1.6246               0.0166 

  37              1.6409               0.0163 

  38              1.6568               0.0160 

  39              1.6726               0.0157 

  40              1.6880               0.0155 

  41              1.7032               0.0152 

  42              1.7182               0.0150 

  43              1.7330               0.0148 

  44              1.7475               0.0145 

  45              1.7618               0.0143 

  46              1.7760               0.0141 

  47              1.7899               0.0139 

  48              1.8036               0.0137 

  49              1.8172               0.0136 

  50              1.8306               0.0134 

  51              1.8438               0.0132 

  52              1.8569               0.0131 

  53              1.8698               0.0129 

  54              1.8825               0.0127 

  55              1.8951               0.0126 

  56              1.9075               0.0124 

  57              1.9198               0.0123 

  58              1.9320               0.0122 

  59              1.9441               0.0120 

  60              1.9560               0.0119 

  61              1.9677               0.0118 



  62              1.9794               0.0117 

  63              1.9910               0.0115 

  64              2.0024               0.0114 

  65              2.0137               0.0113 

  66              2.0249               0.0112 

  67              2.0360               0.0111 

  68              2.0470               0.0110 

  69              2.0579               0.0109 

  70              2.0687               0.0108 

  71              2.0793               0.0107 

  72              2.0899               0.0106 

  73              2.1015               0.0116 

  74              2.1130               0.0115 

  75              2.1244               0.0114 

  76              2.1357               0.0113 

  77              2.1469               0.0112 

  78              2.1580               0.0111 

  79              2.1690               0.0110 

  80              2.1799               0.0109 

  81              2.1908               0.0109 

  82              2.2016               0.0108 

  83              2.2123               0.0107 

  84              2.2229               0.0106 

  85              2.2335               0.0106 

  86              2.2440               0.0105 

  87              2.2544               0.0104 

  88              2.2647               0.0103 

  89              2.2750               0.0103 

  90              2.2852               0.0102 

  91              2.2953               0.0101 

  92              2.3054               0.0101 

  93              2.3154               0.0100 

  94              2.3253               0.0099 

  95              2.3352               0.0099 

  96              2.3450               0.0098 

  97              2.3547               0.0097 

  98              2.3644               0.0097 

  99              2.3740               0.0096 

 100              2.3836               0.0096 

 101              2.3931               0.0095 

 102              2.4026               0.0095 

 103              2.4120               0.0094 

 104              2.4213               0.0093 

 105              2.4306               0.0093 

 106              2.4398               0.0092 

 107              2.4490               0.0092 

 108              2.4582               0.0091 

 109              2.4672               0.0091 

 110              2.4763               0.0090 

 111              2.4853               0.0090 

 112              2.4942               0.0089 

 113              2.5031               0.0089 

 114              2.5119               0.0088 

 115              2.5207               0.0088 

 116              2.5295               0.0088 

 117              2.5382               0.0087 

 118              2.5468               0.0087 

 119              2.5555               0.0086 

 120              2.5640               0.0086 

 121              2.5726               0.0085 

 122              2.5811               0.0085 

 123              2.5895               0.0084 

 124              2.5979               0.0084 



 125              2.6063               0.0084 

 126              2.6146               0.0083 

 127              2.6229               0.0083 

 128              2.6311               0.0082 

 129              2.6393               0.0082 

 130              2.6475               0.0082 

 131              2.6556               0.0081 

 132              2.6637               0.0081 

 133              2.6718               0.0081 

 134              2.6798               0.0080 

 135              2.6878               0.0080 

 136              2.6957               0.0080 

 137              2.7037               0.0079 

 138              2.7115               0.0079 

 139              2.7194               0.0078 

 140              2.7272               0.0078 

 141              2.7350               0.0078 

 142              2.7427               0.0077 

 143              2.7504               0.0077 

 144              2.7581               0.0077 

 145              2.7658               0.0076 

 146              2.7734               0.0076 

 147              2.7810               0.0076 

 148              2.7885               0.0076 

 149              2.7961               0.0075 

 150              2.8036               0.0075 

 151              2.8110               0.0075 

 152              2.8185               0.0074 

 153              2.8259               0.0074 

 154              2.8332               0.0074 

 155              2.8406               0.0073 

 156              2.8479               0.0073 

 157              2.8552               0.0073 

 158              2.8625               0.0073 

 159              2.8697               0.0072 

 160              2.8769               0.0072 

 161              2.8841               0.0072 

 162              2.8913               0.0072 

 163              2.8984               0.0071 

 164              2.9055               0.0071 

 165              2.9126               0.0071 

 166              2.9196               0.0071 

 167              2.9266               0.0070 

 168              2.9337               0.0070 

 169              2.9406               0.0070 

 170              2.9476               0.0070 

 171              2.9545               0.0069 

 172              2.9614               0.0069 

 173              2.9683               0.0069 

 174              2.9751               0.0069 

 175              2.9820               0.0068 

 176              2.9888               0.0068 

 177              2.9956               0.0068 

 178              3.0023               0.0068 

 179              3.0091               0.0067 

 180              3.0158               0.0067 

 181              3.0225               0.0067 

 182              3.0292               0.0067 

 183              3.0358               0.0067 

 184              3.0424               0.0066 

 185              3.0490               0.0066 

 186              3.0556               0.0066 

 187              3.0622               0.0066 



 188              3.0687               0.0065 

 189              3.0753               0.0065 

 190              3.0818               0.0065 

 191              3.0882               0.0065 

 192              3.0947               0.0065 

 193              3.1011               0.0064 

 194              3.1076               0.0064 

 195              3.1140               0.0064 

 196              3.1203               0.0064 

 197              3.1267               0.0064 

 198              3.1331               0.0063 

 199              3.1394               0.0063 

 200              3.1457               0.0063 

 201              3.1520               0.0063 

 202              3.1582               0.0063 

 203              3.1645               0.0062 

 204              3.1707               0.0062 

 205              3.1769               0.0062 

 206              3.1831               0.0062 

 207              3.1893               0.0062 

 208              3.1954               0.0062 

 209              3.2016               0.0061 

 210              3.2077               0.0061 

 211              3.2138               0.0061 

 212              3.2199               0.0061 

 213              3.2260               0.0061 

 214              3.2320               0.0061 

 215              3.2381               0.0060 

 216              3.2441               0.0060 

 217              3.2501               0.0060 

 218              3.2561               0.0060 

 219              3.2620               0.0060 

 220              3.2680               0.0060 

 221              3.2739               0.0059 

 222              3.2798               0.0059 

 223              3.2858               0.0059 

 224              3.2916               0.0059 

 225              3.2975               0.0059 

 226              3.3034               0.0059 

 227              3.3092               0.0058 

 228              3.3150               0.0058 

 229              3.3209               0.0058 

 230              3.3267               0.0058 

 231              3.3324               0.0058 

 232              3.3382               0.0058 

 233              3.3440               0.0058 

 234              3.3497               0.0057 

 235              3.3554               0.0057 

 236              3.3611               0.0057 

 237              3.3668               0.0057 

 238              3.3725               0.0057 

 239              3.3782               0.0057 

 240              3.3838               0.0057 

 241              3.3894               0.0056 

 242              3.3951               0.0056 

 243              3.4007               0.0056 

 244              3.4063               0.0056 

 245              3.4118               0.0056 

 246              3.4174               0.0056 

 247              3.4230               0.0056 

 248              3.4285               0.0055 

 249              3.4340               0.0055 

 250              3.4395               0.0055 



 251              3.4450               0.0055 

 252              3.4505               0.0055 

 253              3.4560               0.0055 

 254              3.4615               0.0055 

 255              3.4669               0.0054 

 256              3.4723               0.0054 

 257              3.4778               0.0054 

 258              3.4832               0.0054 

 259              3.4886               0.0054 

 260              3.4940               0.0054 

 261              3.4993               0.0054 

 262              3.5047               0.0054 

 263              3.5100               0.0053 

 264              3.5154               0.0053 

 265              3.5207               0.0053 

 266              3.5260               0.0053 

 267              3.5313               0.0053 

 268              3.5366               0.0053 

 269              3.5419               0.0053 

 270              3.5471               0.0053 

 271              3.5524               0.0053 

 272              3.5576               0.0052 

 273              3.5629               0.0052 

 274              3.5681               0.0052 

 275              3.5733               0.0052 

 276              3.5785               0.0052 

 277              3.5837               0.0052 

 278              3.5888               0.0052 

 279              3.5940               0.0052 

 280              3.5991               0.0052 

 281              3.6043               0.0051 

 282              3.6094               0.0051 

 283              3.6145               0.0051 

 284              3.6196               0.0051 

 285              3.6247               0.0051 

 286              3.6298               0.0051 

 287              3.6349               0.0051 

 288              3.6400               0.0051 

 --------------------------------------------------------------------- 

 Unit              Unit            Unit              Effective 

 Period            Rainfall        Soil-Loss         Rainfall 

 (number)            (In)          (In)                 (In) 

 --------------------------------------------------------------------- 

   1              0.0051           0.0009              0.0042 

   2              0.0051           0.0009              0.0042 

   3              0.0051           0.0009              0.0042 

   4              0.0051           0.0009              0.0042 

   5              0.0051           0.0009              0.0042 

   6              0.0051           0.0009              0.0042 

   7              0.0052           0.0009              0.0043 

   8              0.0052           0.0009              0.0043 

   9              0.0052           0.0009              0.0043 

  10              0.0052           0.0009              0.0043 

  11              0.0052           0.0009              0.0043 

  12              0.0052           0.0009              0.0043 

  13              0.0053           0.0009              0.0043 

  14              0.0053           0.0009              0.0044 

  15              0.0053           0.0009              0.0044 

  16              0.0053           0.0009              0.0044 

  17              0.0053           0.0009              0.0044 

  18              0.0053           0.0009              0.0044 

  19              0.0054           0.0009              0.0044 

  20              0.0054           0.0009              0.0044 



  21              0.0054           0.0009              0.0045 

  22              0.0054           0.0009              0.0045 

  23              0.0054           0.0010              0.0045 

  24              0.0055           0.0010              0.0045 

  25              0.0055           0.0010              0.0045 

  26              0.0055           0.0010              0.0045 

  27              0.0055           0.0010              0.0046 

  28              0.0055           0.0010              0.0046 

  29              0.0056           0.0010              0.0046 

  30              0.0056           0.0010              0.0046 

  31              0.0056           0.0010              0.0046 

  32              0.0056           0.0010              0.0046 

  33              0.0057           0.0010              0.0047 

  34              0.0057           0.0010              0.0047 

  35              0.0057           0.0010              0.0047 

  36              0.0057           0.0010              0.0047 

  37              0.0057           0.0010              0.0047 

  38              0.0058           0.0010              0.0047 

  39              0.0058           0.0010              0.0048 

  40              0.0058           0.0010              0.0048 

  41              0.0058           0.0010              0.0048 

  42              0.0058           0.0010              0.0048 

  43              0.0059           0.0010              0.0048 

  44              0.0059           0.0010              0.0049 

  45              0.0059           0.0010              0.0049 

  46              0.0059           0.0010              0.0049 

  47              0.0060           0.0010              0.0049 

  48              0.0060           0.0010              0.0049 

  49              0.0060           0.0011              0.0050 

  50              0.0060           0.0011              0.0050 

  51              0.0061           0.0011              0.0050 

  52              0.0061           0.0011              0.0050 

  53              0.0061           0.0011              0.0051 

  54              0.0061           0.0011              0.0051 

  55              0.0062           0.0011              0.0051 

  56              0.0062           0.0011              0.0051 

  57              0.0062           0.0011              0.0051 

  58              0.0062           0.0011              0.0052 

  59              0.0063           0.0011              0.0052 

  60              0.0063           0.0011              0.0052 

  61              0.0063           0.0011              0.0052 

  62              0.0064           0.0011              0.0052 

  63              0.0064           0.0011              0.0053 

  64              0.0064           0.0011              0.0053 

  65              0.0065           0.0011              0.0053 

  66              0.0065           0.0011              0.0053 

  67              0.0065           0.0011              0.0054 

  68              0.0065           0.0011              0.0054 

  69              0.0066           0.0012              0.0054 

  70              0.0066           0.0012              0.0055 

  71              0.0067           0.0012              0.0055 

  72              0.0067           0.0012              0.0055 

  73              0.0067           0.0012              0.0055 

  74              0.0067           0.0012              0.0056 

  75              0.0068           0.0012              0.0056 

  76              0.0068           0.0012              0.0056 

  77              0.0069           0.0012              0.0057 

  78              0.0069           0.0012              0.0057 

  79              0.0069           0.0012              0.0057 

  80              0.0070           0.0012              0.0057 

  81              0.0070           0.0012              0.0058 

  82              0.0070           0.0012              0.0058 

  83              0.0071           0.0012              0.0058 



  84              0.0071           0.0012              0.0059 

  85              0.0072           0.0013              0.0059 

  86              0.0072           0.0013              0.0059 

  87              0.0072           0.0013              0.0060 

  88              0.0073           0.0013              0.0060 

  89              0.0073           0.0013              0.0060 

  90              0.0073           0.0013              0.0061 

  91              0.0074           0.0013              0.0061 

  92              0.0074           0.0013              0.0061 

  93              0.0075           0.0013              0.0062 

  94              0.0075           0.0013              0.0062 

  95              0.0076           0.0013              0.0063 

  96              0.0076           0.0013              0.0063 

  97              0.0077           0.0013              0.0063 

  98              0.0077           0.0013              0.0064 

  99              0.0078           0.0014              0.0064 

 100              0.0078           0.0014              0.0064 

 101              0.0079           0.0014              0.0065 

 102              0.0079           0.0014              0.0065 

 103              0.0080           0.0014              0.0066 

 104              0.0080           0.0014              0.0066 

 105              0.0081           0.0014              0.0067 

 106              0.0081           0.0014              0.0067 

 107              0.0082           0.0014              0.0068 

 108              0.0082           0.0014              0.0068 

 109              0.0083           0.0015              0.0069 

 110              0.0084           0.0015              0.0069 

 111              0.0084           0.0015              0.0070 

 112              0.0085           0.0015              0.0070 

 113              0.0086           0.0015              0.0071 

 114              0.0086           0.0015              0.0071 

 115              0.0087           0.0015              0.0072 

 116              0.0088           0.0015              0.0072 

 117              0.0088           0.0015              0.0073 

 118              0.0089           0.0016              0.0073 

 119              0.0090           0.0016              0.0074 

 120              0.0090           0.0016              0.0075 

 121              0.0091           0.0016              0.0075 

 122              0.0092           0.0016              0.0076 

 123              0.0093           0.0016              0.0077 

 124              0.0093           0.0016              0.0077 

 125              0.0095           0.0017              0.0078 

 126              0.0095           0.0017              0.0078 

 127              0.0096           0.0017              0.0079 

 128              0.0097           0.0017              0.0080 

 129              0.0098           0.0017              0.0081 

 130              0.0099           0.0017              0.0081 

 131              0.0100           0.0017              0.0082 

 132              0.0101           0.0018              0.0083 

 133              0.0102           0.0018              0.0084 

 134              0.0103           0.0018              0.0085 

 135              0.0104           0.0018              0.0086 

 136              0.0105           0.0018              0.0086 

 137              0.0106           0.0019              0.0088 

 138              0.0107           0.0019              0.0088 

 139              0.0109           0.0019              0.0090 

 140              0.0109           0.0019              0.0090 

 141              0.0111           0.0019              0.0092 

 142              0.0112           0.0020              0.0092 

 143              0.0114           0.0020              0.0094 

 144              0.0115           0.0020              0.0095 

 145              0.0106           0.0019              0.0087 

 146              0.0107           0.0019              0.0088 



 147              0.0109           0.0019              0.0090 

 148              0.0110           0.0019              0.0091 

 149              0.0112           0.0020              0.0092 

 150              0.0113           0.0020              0.0093 

 151              0.0115           0.0020              0.0095 

 152              0.0117           0.0020              0.0096 

 153              0.0119           0.0021              0.0098 

 154              0.0120           0.0021              0.0099 

 155              0.0123           0.0022              0.0102 

 156              0.0124           0.0022              0.0103 

 157              0.0127           0.0022              0.0105 

 158              0.0129           0.0023              0.0106 

 159              0.0132           0.0023              0.0109 

 160              0.0134           0.0023              0.0110 

 161              0.0137           0.0024              0.0113 

 162              0.0139           0.0024              0.0115 

 163              0.0143           0.0025              0.0118 

 164              0.0145           0.0025              0.0120 

 165              0.0150           0.0026              0.0124 

 166              0.0152           0.0027              0.0126 

 167              0.0157           0.0027              0.0130 

 168              0.0160           0.0028              0.0132 

 169              0.0166           0.0029              0.0137 

 170              0.0169           0.0029              0.0139 

 171              0.0175           0.0031              0.0145 

 172              0.0179           0.0031              0.0147 

 173              0.0186           0.0033              0.0154 

 174              0.0190           0.0033              0.0157 

 175              0.0199           0.0035              0.0165 

 176              0.0204           0.0036              0.0169 

 177              0.0215           0.0038              0.0178 

 178              0.0221           0.0039              0.0183 

 179              0.0235           0.0041              0.0194 

 180              0.0242           0.0042              0.0200 

 181              0.0260           0.0045              0.0214 

 182              0.0270           0.0047              0.0223 

 183              0.0293           0.0051              0.0242 

 184              0.0306           0.0054              0.0253 

 185              0.0281           0.0049              0.0232 

 186              0.0299           0.0052              0.0247 

 187              0.0347           0.0061              0.0286 

 188              0.0379           0.0066              0.0313 

 189              0.0471           0.0077              0.0394 

 190              0.0543           0.0077              0.0465 

 191              0.0823           0.0077              0.0746 

 192              0.1195           0.0077              0.1118 

 193              0.5170           0.0077              0.5093 

 194              0.0648           0.0077              0.0571 

 195              0.0419           0.0073              0.0346 

 196              0.0321           0.0056              0.0265 

 197              0.0322           0.0056              0.0266 

 198              0.0281           0.0049              0.0232 

 199              0.0251           0.0044              0.0207 

 200              0.0228           0.0040              0.0188 

 201              0.0210           0.0037              0.0173 

 202              0.0195           0.0034              0.0161 

 203              0.0182           0.0032              0.0151 

 204              0.0172           0.0030              0.0142 

 205              0.0163           0.0028              0.0134 

 206              0.0155           0.0027              0.0128 

 207              0.0148           0.0026              0.0122 

 208              0.0141           0.0025              0.0117 

 209              0.0136           0.0024              0.0112 



 210              0.0131           0.0023              0.0108 

 211              0.0126           0.0022              0.0104 

 212              0.0122           0.0021              0.0100 

 213              0.0118           0.0021              0.0097 

 214              0.0114           0.0020              0.0094 

 215              0.0111           0.0019              0.0092 

 216              0.0108           0.0019              0.0089 

 217              0.0116           0.0020              0.0095 

 218              0.0113           0.0020              0.0093 

 219              0.0110           0.0019              0.0091 

 220              0.0108           0.0019              0.0089 

 221              0.0106           0.0018              0.0087 

 222              0.0103           0.0018              0.0085 

 223              0.0101           0.0018              0.0084 

 224              0.0099           0.0017              0.0082 

 225              0.0097           0.0017              0.0080 

 226              0.0096           0.0017              0.0079 

 227              0.0094           0.0016              0.0078 

 228              0.0092           0.0016              0.0076 

 229              0.0091           0.0016              0.0075 

 230              0.0089           0.0016              0.0074 

 231              0.0088           0.0015              0.0073 

 232              0.0087           0.0015              0.0071 

 233              0.0085           0.0015              0.0070 

 234              0.0084           0.0015              0.0069 

 235              0.0083           0.0014              0.0068 

 236              0.0082           0.0014              0.0067 

 237              0.0081           0.0014              0.0066 

 238              0.0080           0.0014              0.0066 

 239              0.0078           0.0014              0.0065 

 240              0.0077           0.0014              0.0064 

 241              0.0076           0.0013              0.0063 

 242              0.0076           0.0013              0.0062 

 243              0.0075           0.0013              0.0062 

 244              0.0074           0.0013              0.0061 

 245              0.0073           0.0013              0.0060 

 246              0.0072           0.0013              0.0059 

 247              0.0071           0.0012              0.0059 

 248              0.0071           0.0012              0.0058 

 249              0.0070           0.0012              0.0058 

 250              0.0069           0.0012              0.0057 

 251              0.0068           0.0012              0.0056 

 252              0.0068           0.0012              0.0056 

 253              0.0067           0.0012              0.0055 

 254              0.0066           0.0012              0.0055 

 255              0.0066           0.0011              0.0054 

 256              0.0065           0.0011              0.0054 

 257              0.0064           0.0011              0.0053 

 258              0.0064           0.0011              0.0053 

 259              0.0063           0.0011              0.0052 

 260              0.0063           0.0011              0.0052 

 261              0.0062           0.0011              0.0051 

 262              0.0062           0.0011              0.0051 

 263              0.0061           0.0011              0.0050 

 264              0.0061           0.0011              0.0050 

 265              0.0060           0.0010              0.0050 

 266              0.0060           0.0010              0.0049 

 267              0.0059           0.0010              0.0049 

 268              0.0059           0.0010              0.0048 

 269              0.0058           0.0010              0.0048 

 270              0.0058           0.0010              0.0048 

 271              0.0057           0.0010              0.0047 

 272              0.0057           0.0010              0.0047 



 273              0.0056           0.0010              0.0047 

 274              0.0056           0.0010              0.0046 

 275              0.0056           0.0010              0.0046 

 276              0.0055           0.0010              0.0045 

 277              0.0055           0.0010              0.0045 

 278              0.0054           0.0010              0.0045 

 279              0.0054           0.0009              0.0045 

 280              0.0054           0.0009              0.0044 

 281              0.0053           0.0009              0.0044 

 282              0.0053           0.0009              0.0044 

 283              0.0053           0.0009              0.0043 

 284              0.0052           0.0009              0.0043 

 285              0.0052           0.0009              0.0043 

 286              0.0052           0.0009              0.0042 

 287              0.0051           0.0009              0.0042 

 288              0.0051           0.0009              0.0042 

 -------------------------------------------------------------------- 

 -------------------------------------------------------------------- 

 Total soil rain loss =      0.53(In) 

 Total effective rainfall =      3.11(In) 

 Peak flow rate in flood hydrograph =     23.99(CFS) 

 --------------------------------------------------------------------- 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

                     24 - H O U R    S T O R M 

                R u n o f f      H y d r o g r a p h 

 -------------------------------------------------------------------- 

             Hydrograph in   5   Minute intervals ((CFS)) 

 

 -------------------------------------------------------------------- 

  Time(h+m) Volume Ac.Ft   Q(CFS)  0        7.5      15.0      22.5      30.0 

  ----------------------------------------------------------------------- 

    0+ 5       0.0001      0.01  Q         |         |         |         |  

    0+10       0.0007      0.09  Q         |         |         |         |  

    0+15       0.0024      0.24  Q         |         |         |         |  

    0+20       0.0046      0.33  Q         |         |         |         |  

    0+25       0.0073      0.38  Q         |         |         |         |  

    0+30       0.0101      0.41  Q         |         |         |         |  

    0+35       0.0131      0.43  Q         |         |         |         |  

    0+40       0.0162      0.45  Q         |         |         |         |  

    0+45       0.0194      0.47  Q         |         |         |         |  

    0+50       0.0227      0.48  Q         |         |         |         |  

    0+55       0.0261      0.49  Q         |         |         |         |  

    1+ 0       0.0295      0.50  Q         |         |         |         |  

    1+ 5       0.0330      0.50  Q         |         |         |         |  

    1+10       0.0365      0.51  Q         |         |         |         |  

    1+15       0.0400      0.51  Q         |         |         |         |  

    1+20       0.0436      0.52  Q         |         |         |         |  

    1+25       0.0472      0.52  Q         |         |         |         |  

    1+30       0.0508      0.53  Q         |         |         |         |  

    1+35       0.0545      0.53  Q         |         |         |         |  

    1+40       0.0582      0.53  Q         |         |         |         |  

    1+45       0.0619      0.53  Q         |         |         |         |  

    1+50       0.0655      0.54  QV        |         |         |         |  

    1+55       0.0693      0.54  QV        |         |         |         |  

    2+ 0       0.0730      0.54  QV        |         |         |         |  

    2+ 5       0.0767      0.54  QV        |         |         |         |  

    2+10       0.0805      0.54  QV        |         |         |         |  

    2+15       0.0842      0.55  QV        |         |         |         |  

    2+20       0.0880      0.55  QV        |         |         |         |  

    2+25       0.0918      0.55  QV        |         |         |         |  

    2+30       0.0956      0.55  QV        |         |         |         |  

    2+35       0.0994      0.55  QV        |         |         |         |  

    2+40       0.1032      0.56  QV        |         |         |         |  



    2+45       0.1071      0.56  QV        |         |         |         |  

    2+50       0.1109      0.56  QV        |         |         |         |  

    2+55       0.1148      0.56  QV        |         |         |         |  

    3+ 0       0.1187      0.56  QV        |         |         |         |  

    3+ 5       0.1226      0.57  QV        |         |         |         |  

    3+10       0.1265      0.57  QV        |         |         |         |  

    3+15       0.1304      0.57  Q V       |         |         |         |  

    3+20       0.1344      0.57  Q V       |         |         |         |  

    3+25       0.1383      0.58  Q V       |         |         |         |  

    3+30       0.1423      0.58  Q V       |         |         |         |  

    3+35       0.1463      0.58  Q V       |         |         |         |  

    3+40       0.1503      0.58  Q V       |         |         |         |  

    3+45       0.1543      0.58  Q V       |         |         |         |  

    3+50       0.1584      0.59  Q V       |         |         |         |  

    3+55       0.1624      0.59  Q V       |         |         |         |  

    4+ 0       0.1665      0.59  Q V       |         |         |         |  

    4+ 5       0.1706      0.59  Q V       |         |         |         |  

    4+10       0.1747      0.60  Q V       |         |         |         |  

    4+15       0.1788      0.60  Q V       |         |         |         |  

    4+20       0.1829      0.60  Q V       |         |         |         |  

    4+25       0.1871      0.60  Q V       |         |         |         |  

    4+30       0.1913      0.61  Q V       |         |         |         |  

    4+35       0.1955      0.61  Q  V      |         |         |         |  

    4+40       0.1997      0.61  Q  V      |         |         |         |  

    4+45       0.2039      0.61  Q  V      |         |         |         |  

    4+50       0.2081      0.62  Q  V      |         |         |         |  

    4+55       0.2124      0.62  Q  V      |         |         |         |  

    5+ 0       0.2167      0.62  Q  V      |         |         |         |  

    5+ 5       0.2210      0.62  Q  V      |         |         |         |  

    5+10       0.2253      0.63  Q  V      |         |         |         |  

    5+15       0.2297      0.63  Q  V      |         |         |         |  

    5+20       0.2340      0.63  Q  V      |         |         |         |  

    5+25       0.2384      0.64  Q  V      |         |         |         |  

    5+30       0.2428      0.64  Q  V      |         |         |         |  

    5+35       0.2472      0.64  Q  V      |         |         |         |  

    5+40       0.2517      0.64  Q  V      |         |         |         |  

    5+45       0.2561      0.65  Q  V      |         |         |         |  

    5+50       0.2606      0.65  Q   V     |         |         |         |  

    5+55       0.2651      0.65  Q   V     |         |         |         |  

    6+ 0       0.2696      0.66  Q   V     |         |         |         |  

    6+ 5       0.2742      0.66  Q   V     |         |         |         |  

    6+10       0.2787      0.66  Q   V     |         |         |         |  

    6+15       0.2833      0.67  Q   V     |         |         |         |  

    6+20       0.2880      0.67  Q   V     |         |         |         |  

    6+25       0.2926      0.67  Q   V     |         |         |         |  

    6+30       0.2973      0.68  Q   V     |         |         |         |  

    6+35       0.3019      0.68  Q   V     |         |         |         |  

    6+40       0.3066      0.68  Q   V     |         |         |         |  

    6+45       0.3114      0.69  Q   V     |         |         |         |  

    6+50       0.3161      0.69  Q   V     |         |         |         |  

    6+55       0.3209      0.69  Q   V     |         |         |         |  

    7+ 0       0.3257      0.70  Q    V    |         |         |         |  

    7+ 5       0.3306      0.70  Q    V    |         |         |         |  

    7+10       0.3354      0.71  Q    V    |         |         |         |  

    7+15       0.3403      0.71  Q    V    |         |         |         |  

    7+20       0.3452      0.71  Q    V    |         |         |         |  

    7+25       0.3502      0.72  Q    V    |         |         |         |  

    7+30       0.3551      0.72  Q    V    |         |         |         |  

    7+35       0.3601      0.73  Q    V    |         |         |         |  

    7+40       0.3652      0.73  Q    V    |         |         |         |  

    7+45       0.3702      0.73  Q    V    |         |         |         |  

    7+50       0.3753      0.74  Q    V    |         |         |         |  

    7+55       0.3804      0.74  Q    V    |         |         |         |  



    8+ 0       0.3856      0.75  Q    V    |         |         |         |  

    8+ 5       0.3907      0.75  |Q    V   |         |         |         |  

    8+10       0.3960      0.76  |Q    V   |         |         |         |  

    8+15       0.4012      0.76  |Q    V   |         |         |         |  

    8+20       0.4065      0.77  |Q    V   |         |         |         |  

    8+25       0.4118      0.77  |Q    V   |         |         |         |  

    8+30       0.4171      0.78  |Q    V   |         |         |         |  

    8+35       0.4225      0.78  |Q    V   |         |         |         |  

    8+40       0.4279      0.79  |Q    V   |         |         |         |  

    8+45       0.4333      0.79  |Q    V   |         |         |         |  

    8+50       0.4388      0.80  |Q    V   |         |         |         |  

    8+55       0.4443      0.80  |Q    V   |         |         |         |  

    9+ 0       0.4499      0.81  |Q    V   |         |         |         |  

    9+ 5       0.4555      0.81  |Q     V  |         |         |         |  

    9+10       0.4611      0.82  |Q     V  |         |         |         |  

    9+15       0.4668      0.82  |Q     V  |         |         |         |  

    9+20       0.4725      0.83  |Q     V  |         |         |         |  

    9+25       0.4782      0.84  |Q     V  |         |         |         |  

    9+30       0.4840      0.84  |Q     V  |         |         |         |  

    9+35       0.4899      0.85  |Q     V  |         |         |         |  

    9+40       0.4958      0.85  |Q     V  |         |         |         |  

    9+45       0.5017      0.86  |Q     V  |         |         |         |  

    9+50       0.5076      0.87  |Q     V  |         |         |         |  

    9+55       0.5137      0.87  |Q     V  |         |         |         |  

   10+ 0       0.5197      0.88  |Q     V  |         |         |         |  

   10+ 5       0.5258      0.89  |Q      V |         |         |         |  

   10+10       0.5320      0.89  |Q      V |         |         |         |  

   10+15       0.5382      0.90  |Q      V |         |         |         |  

   10+20       0.5445      0.91  |Q      V |         |         |         |  

   10+25       0.5508      0.92  |Q      V |         |         |         |  

   10+30       0.5571      0.92  |Q      V |         |         |         |  

   10+35       0.5636      0.93  |Q      V |         |         |         |  

   10+40       0.5700      0.94  |Q      V |         |         |         |  

   10+45       0.5766      0.95  |Q      V |         |         |         |  

   10+50       0.5832      0.96  |Q      V |         |         |         |  

   10+55       0.5898      0.97  |Q       V|         |         |         |  

   11+ 0       0.5965      0.98  |Q       V|         |         |         |  

   11+ 5       0.6033      0.98  |Q       V|         |         |         |  

   11+10       0.6102      0.99  |Q       V|         |         |         |  

   11+15       0.6171      1.00  |Q       V|         |         |         |  

   11+20       0.6241      1.01  |Q       V|         |         |         |  

   11+25       0.6311      1.02  |Q       V|         |         |         |  

   11+30       0.6382      1.03  |Q       V|         |         |         |  

   11+35       0.6454      1.05  |Q       V|         |         |         |  

   11+40       0.6527      1.06  |Q        V         |         |         |  

   11+45       0.6600      1.07  |Q        V         |         |         |  

   11+50       0.6675      1.08  |Q        V         |         |         |  

   11+55       0.6750      1.09  |Q        V         |         |         |  

   12+ 0       0.6826      1.10  |Q        V         |         |         |  

   12+ 5       0.6903      1.11  |Q        V         |         |         |  

   12+10       0.6979      1.11  |Q        V         |         |         |  

   12+15       0.7054      1.09  |Q        V         |         |         |  

   12+20       0.7129      1.09  |Q        V         |         |         |  

   12+25       0.7204      1.09  |Q        |V        |         |         |  

   12+30       0.7280      1.10  |Q        |V        |         |         |  

   12+35       0.7357      1.11  |Q        |V        |         |         |  

   12+40       0.7434      1.12  |Q        |V        |         |         |  

   12+45       0.7512      1.14  |Q        |V        |         |         |  

   12+50       0.7592      1.15  |Q        |V        |         |         |  

   12+55       0.7672      1.17  |Q        |V        |         |         |  

   13+ 0       0.7753      1.18  |Q        |V        |         |         |  

   13+ 5       0.7836      1.20  |Q        | V       |         |         |  

   13+10       0.7920      1.22  |Q        | V       |         |         |  



   13+15       0.8006      1.24  |Q        | V       |         |         |  

   13+20       0.8093      1.26  |Q        | V       |         |         |  

   13+25       0.8181      1.28  |Q        | V       |         |         |  

   13+30       0.8271      1.31  |Q        | V       |         |         |  

   13+35       0.8363      1.33  |Q        | V       |         |         |  

   13+40       0.8456      1.36  |Q        | V       |         |         |  

   13+45       0.8552      1.39  |Q        |  V      |         |         |  

   13+50       0.8649      1.41  |Q        |  V      |         |         |  

   13+55       0.8749      1.45  |Q        |  V      |         |         |  

   14+ 0       0.8851      1.48  |Q        |  V      |         |         |  

   14+ 5       0.8955      1.51  | Q       |  V      |         |         |  

   14+10       0.9061      1.55  | Q       |  V      |         |         |  

   14+15       0.9171      1.59  | Q       |   V     |         |         |  

   14+20       0.9283      1.63  | Q       |   V     |         |         |  

   14+25       0.9399      1.68  | Q       |   V     |         |         |  

   14+30       0.9517      1.72  | Q       |   V     |         |         |  

   14+35       0.9640      1.78  | Q       |   V     |         |         |  

   14+40       0.9766      1.83  | Q       |    V    |         |         |  

   14+45       0.9896      1.89  | Q       |    V    |         |         |  

   14+50       1.0031      1.96  | Q       |    V    |         |         |  

   14+55       1.0171      2.03  | Q       |    V    |         |         |  

   15+ 0       1.0317      2.11  | Q       |    V    |         |         |  

   15+ 5       1.0468      2.20  | Q       |     V   |         |         |  

   15+10       1.0627      2.30  |  Q      |     V   |         |         |  

   15+15       1.0793      2.42  |  Q      |     V   |         |         |  

   15+20       1.0969      2.54  |  Q      |     V   |         |         |  

   15+25       1.1153      2.68  |  Q      |      V  |         |         |  

   15+30       1.1344      2.76  |  Q      |      V  |         |         |  

   15+35       1.1536      2.80  |  Q      |      V  |         |         |  

   15+40       1.1738      2.94  |  Q      |       V |         |         |  

   15+45       1.1959      3.20  |   Q     |       V |         |         |  

   15+50       1.2205      3.57  |   Q     |       V |         |         |  

   15+55       1.2495      4.21  |    Q    |        V|         |         |  

   16+ 0       1.2863      5.34  |      Q  |        V|         |         |  

   16+ 5       1.3456      8.62  |         |Q        V         |         |  

   16+10       1.4593     16.52  |         |         | Q       |         |  

   16+15       1.6246     23.99  |         |         |   V     |Q        |  

   16+20       1.7341     15.91  |         |         |Q    V   |         |  

   16+25       1.8075     10.65  |         |   Q     |      V  |         |  

   16+30       1.8635      8.13  |         Q         |       V |         |  

   16+35       1.9092      6.64  |       Q |         |        V|         |  

   16+40       1.9482      5.66  |      Q  |         |        V|         |  

   16+45       1.9809      4.76  |     Q   |         |         V         |  

   16+50       2.0097      4.17  |    Q    |         |         V         |  

   16+55       2.0351      3.69  |   Q     |         |         |V        |  

   17+ 0       2.0577      3.28  |   Q     |         |         |V        |  

   17+ 5       2.0778      2.93  |  Q      |         |         |V        |  

   17+10       2.0959      2.61  |  Q      |         |         | V       |  

   17+15       2.1119      2.34  |  Q      |         |         | V       |  

   17+20       2.1266      2.13  | Q       |         |         | V       |  

   17+25       2.1407      2.05  | Q       |         |         | V       |  

   17+30       2.1540      1.94  | Q       |         |         |  V      |  

   17+35       2.1662      1.76  | Q       |         |         |  V      |  

   17+40       2.1770      1.57  | Q       |         |         |  V      |  

   17+45       2.1867      1.40  |Q        |         |         |  V      |  

   17+50       2.1959      1.34  |Q        |         |         |  V      |  

   17+55       2.2048      1.29  |Q        |         |         |  V      |  

   18+ 0       2.2133      1.24  |Q        |         |         |   V     |  

   18+ 5       2.2216      1.20  |Q        |         |         |   V     |  

   18+10       2.2297      1.18  |Q        |         |         |   V     |  

   18+15       2.2378      1.17  |Q        |         |         |   V     |  

   18+20       2.2458      1.16  |Q        |         |         |   V     |  

   18+25       2.2536      1.14  |Q        |         |         |   V     |  



   18+30       2.2613      1.12  |Q        |         |         |   V     |  

   18+35       2.2688      1.09  |Q        |         |         |   V     |  

   18+40       2.2762      1.07  |Q        |         |         |   V     |  

   18+45       2.2835      1.05  |Q        |         |         |    V    |  

   18+50       2.2905      1.03  |Q        |         |         |    V    |  

   18+55       2.2975      1.01  |Q        |         |         |    V    |  

   19+ 0       2.3043      0.99  |Q        |         |         |    V    |  

   19+ 5       2.3111      0.97  |Q        |         |         |    V    |  

   19+10       2.3177      0.96  |Q        |         |         |    V    |  

   19+15       2.3241      0.94  |Q        |         |         |    V    |  

   19+20       2.3305      0.93  |Q        |         |         |    V    |  

   19+25       2.3368      0.91  |Q        |         |         |    V    |  

   19+30       2.3429      0.90  |Q        |         |         |     V   |  

   19+35       2.3490      0.88  |Q        |         |         |     V   |  

   19+40       2.3550      0.87  |Q        |         |         |     V   |  

   19+45       2.3609      0.85  |Q        |         |         |     V   |  

   19+50       2.3667      0.84  |Q        |         |         |     V   |  

   19+55       2.3724      0.83  |Q        |         |         |     V   |  

   20+ 0       2.3780      0.82  |Q        |         |         |     V   |  

   20+ 5       2.3836      0.81  |Q        |         |         |     V   |  

   20+10       2.3891      0.80  |Q        |         |         |     V   |  

   20+15       2.3945      0.79  |Q        |         |         |     V   |  

   20+20       2.3998      0.78  |Q        |         |         |     V   |  

   20+25       2.4051      0.77  |Q        |         |         |     V   |  

   20+30       2.4103      0.76  |Q        |         |         |      V  |  

   20+35       2.4155      0.75  Q         |         |         |      V  |  

   20+40       2.4206      0.74  Q         |         |         |      V  |  

   20+45       2.4256      0.73  Q         |         |         |      V  |  

   20+50       2.4306      0.72  Q         |         |         |      V  |  

   20+55       2.4355      0.71  Q         |         |         |      V  |  

   21+ 0       2.4403      0.71  Q         |         |         |      V  |  

   21+ 5       2.4452      0.70  Q         |         |         |      V  |  

   21+10       2.4499      0.69  Q         |         |         |      V  |  

   21+15       2.4546      0.68  Q         |         |         |      V  |  

   21+20       2.4593      0.68  Q         |         |         |      V  |  

   21+25       2.4639      0.67  Q         |         |         |      V  |  

   21+30       2.4685      0.66  Q         |         |         |      V  |  

   21+35       2.4730      0.66  Q         |         |         |       V |  

   21+40       2.4775      0.65  Q         |         |         |       V |  

   21+45       2.4819      0.64  Q         |         |         |       V |  

   21+50       2.4863      0.64  Q         |         |         |       V |  

   21+55       2.4907      0.63  Q         |         |         |       V |  

   22+ 0       2.4950      0.63  Q         |         |         |       V |  

   22+ 5       2.4993      0.62  Q         |         |         |       V |  

   22+10       2.5035      0.62  Q         |         |         |       V |  

   22+15       2.5077      0.61  Q         |         |         |       V |  

   22+20       2.5119      0.61  Q         |         |         |       V |  

   22+25       2.5161      0.60  Q         |         |         |       V |  

   22+30       2.5202      0.60  Q         |         |         |       V |  

   22+35       2.5242      0.59  Q         |         |         |       V |  

   22+40       2.5283      0.59  Q         |         |         |       V |  

   22+45       2.5323      0.58  Q         |         |         |       V |  

   22+50       2.5363      0.58  Q         |         |         |       V |  

   22+55       2.5402      0.57  Q         |         |         |        V|  

   23+ 0       2.5441      0.57  Q         |         |         |        V|  

   23+ 5       2.5480      0.56  Q         |         |         |        V|  

   23+10       2.5519      0.56  Q         |         |         |        V|  

   23+15       2.5557      0.56  Q         |         |         |        V|  

   23+20       2.5595      0.55  Q         |         |         |        V|  

   23+25       2.5633      0.55  Q         |         |         |        V|  

   23+30       2.5670      0.54  Q         |         |         |        V|  

   23+35       2.5707      0.54  Q         |         |         |        V|  

   23+40       2.5744      0.54  Q         |         |         |        V|  



   23+45       2.5781      0.53  Q         |         |         |        V|  

   23+50       2.5817      0.53  Q         |         |         |        V|  

   23+55       2.5854      0.53  Q         |         |         |        V|  

   24+ 0       2.5890      0.52  Q         |         |         |        V|  

   24+ 5       2.5924      0.51  Q         |         |         |        V|  

   24+10       2.5954      0.43  Q         |         |         |        V|  

   24+15       2.5972      0.27  Q         |         |         |        V|  

   24+20       2.5985      0.18  Q         |         |         |        V|  

   24+25       2.5994      0.13  Q         |         |         |        V|  

   24+30       2.6001      0.10  Q         |         |         |        V|  

   24+35       2.6007      0.08  Q         |         |         |        V|  

   24+40       2.6011      0.06  Q         |         |         |        V|  

   24+45       2.6014      0.05  Q         |         |         |        V|  

   24+50       2.6017      0.04  Q         |         |         |        V|  

   24+55       2.6019      0.03  Q         |         |         |        V|  

   25+ 0       2.6021      0.02  Q         |         |         |        V|  

   25+ 5       2.6022      0.02  Q         |         |         |        V|  

   25+10       2.6023      0.01  Q         |         |         |        V|  

   25+15       2.6023      0.01  Q         |         |         |        V|  

   25+20       2.6024      0.01  Q         |         |         |        V|  

   25+25       2.6024      0.01  Q         |         |         |        V|  

   25+30       2.6024      0.00  Q         |         |         |        V|  

   25+35       2.6024      0.00  Q         |         |         |         V  

----------------------------------------------------------------------- 
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APPENDIX E – BASIN ROUTING ANALYSIS 

•  Stage-Storage-D ischarge  Table  for  Bas in A  

•  Basin A – Composi te  Out le t  Rat ing  Table  

•  10-Year  24-Hour  Bas in Rout ing Ana lys is  

•  100-Year  24-Hour  Basin Rout ing Analys is  

 

 



Stage-Storage-Discharge Table
 18484 Outer Hwy 18N, Suite 225

Apple Valley, CA 92307

1.0               2,890.00       -          17,433.44      N/A -                    -                   -            

2.0               2,890.50       0.50        18,572.21      9,001.41       9,001.41          0.21                 -            

3.0               2,891.00       1.00        19,731.51      9,575.93       18,577.34       0.43                 -            

4.0               2,891.50       1.50        20,911.34      10,160.71     28,738.06       0.66                 -            

5.0               2,892.00       2.00        22,111.71      10,755.76     39,493.82       0.91                 5.10         

7.0               2,892.50       2.50        23,332.61      4,666.52       50,854.90       1.17                 7.23         

8.0               2,893.00       3.00        24,574.03      11,976.66     62,831.56       1.44                 8.85         

9.0               2,893.50       3.50        25,836.00      12,602.51     75,434.06       1.73                 15.30       

10.0            2,894.00       4.00        27,118.49      13,238.62     88,672.69       2.04                 20.43       

Notes:

*Refer to Outlet Structure Stage-Discharge Table in Appendix E

*QTot (cfs) 

 Basin A

Interval Elevation (Ft)
Depth 

(Ft)

Contour Area 

(Sqft)

Incremental 

Volume 

(Cuft)

Cummulative 

Volume (Cuft)

Cummulative 

Volume (Acft)



Revised Infiltration Basin A - Composite Rating Table

 18484 Outer Hwy 18N, Suite 225 

Apple Valley, CA 92307
First Elevation

Last Elevation

Elevation Depth

3 Rectangular 

Orfice

3 Rectangular 

Orfice

Rectangular 

Weir

(ft) (ft) 3-6"x12" 3-6"x12" Box (1.5'X1.5')

Flow (cfs) Flow (cfs) Flow (cfs) Flows (cfs)

2890.00 0.00 0.000 0.000 0.000 0.000

2890.50 0.50 0.000 0.000 0.000 0.000

2891.00 1.00 0.000 0.000 0.000 0.000

2891.50 1.50 0.000 0.000 0.000 0.000

2892.00 2.00 5.100 0.000 0.000 5.100

2892.50 2.50 7.230 0.000 0.000 7.230

2893.00 3.00 8.850 0.000 0.000 8.850

2893.50 3.50 10.200 5.100 0.000 15.300

2894.00 4.00 11.430 7.230 1.770 20.430

2901.00 10.00 56.294 49.646 223.383 190.727

2901.50 10.50 58.341 51.957 257.715 197.514

2902.00 11.00 60.319 54.168 293.645 204.067

2902.50 11.50 62.235 56.294 331.105 210.410

2903.00 12.00 64.093 58.341 370.035 216.561

2903.50 12.50 65.899 60.319 410.381 222.538

2904.00 13.00 67.656 62.235 452.096 228.355

2904.50 13.50 69.370 64.093 495.135 234.025

Total

*Refer to Improvement Plans in Appendix G

F_2_Composite Discharge Table.xlsx 1 of  1
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 Space Center Expansion Project Phase 2 Flag 

 10 Year 24 Hour 

 Basin A 

 Please Refer to Appendix B Developed Condition Hydrology map 

 -------------------------------------------------------------------- 

 

 

 Program License Serial Number 6385 

 

 -------------------------------------------------------------------- 

 ********************* HYDROGRAPH INFORMATION ********************** 

 

   From study/file name: UHDEV10YRPHASE2FLAG.rte 

 ****************************HYDROGRAPH DATA**************************** 

   Number of intervals =   309 

   Time interval =    5.0 (Min.) 

   Maximum/Peak flow rate =       12.764 (CFS) 

   Total volume =       1.492 (Ac.Ft) 

  Status of hydrographs being held in storage 

             Stream 1  Stream 2  Stream 3  Stream 4  Stream 5 

  Peak (CFS)      0.000     0.000     0.000     0.000     0.000 

  Vol (Ac.Ft)      0.000     0.000     0.000     0.000     0.000 

 *********************************************************************** 

 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      100.000 to Point/Station      101.000 

 **** RETARDING BASIN ROUTING **** 

 ______________________________________________________________________ 

 

 User entry of depth-outflow-storage data 

 -------------------------------------------------------------------- 

 Total number of inflow hydrograph intervals = 309 

 Hydrograph time unit =  5.000 (Min.) 

 Initial depth in storage basin =   0.00(Ft.) 

 -------------------------------------------------------------------- 

 -------------------------------------------------------------------- 

 Initial basin depth =   0.00 (Ft.) 

 Initial basin storage =      0.00 (Ac.Ft) 

 Initial basin outflow =   0.00 (CFS) 

 --------------------------------------------------------------------- 

 -------------------------------------------------------------------- 

 Depth vs. Storage and Depth vs. Discharge data: 

  Basin Depth  Storage    Outflow   (S-O*dt/2)   (S+O*dt/2) 

      (Ft.)    (Ac.Ft)    (CFS)     (Ac.Ft)    (Ac.Ft) 

 --------------------------------------------------------------------- 

          0.000      0.000      0.000      0.000        0.000 

          0.500      0.210      0.001      0.210        0.210 

          1.000      0.430      0.001      0.430        0.430 

          1.500      0.660      0.001      0.660        0.660 

          2.000      0.910      5.100      0.892        0.928 

          2.500      1.170      7.230      1.145        1.195 

          3.000      1.440      8.850      1.410        1.470 



          3.500      1.730     15.300      1.677        1.783 

          4.000      2.040     20.430      1.970        2.110 

 -------------------------------------------------------------------- 

   Hydrograph Detention Basin Routing 

 --------------------------------------------------------------------- 

 

 Graph values: 'I'= unit inflow; 'O'=outflow at time shown 

 --------------------------------------------------------------------- 

  Time   Inflow  Outflow    Storage                                     Depth  

 (Hours)  (CFS)   (CFS)     (Ac.Ft) .0       3.2    6.38    9.57   12.76 (Ft.) 

  0.083    0.01    0.00      0.000  O       |       |       |       |     0.00 

  0.167    0.04    0.00      0.000  O       |       |       |       |     0.00 

  0.250    0.13    0.00      0.001  O       |       |       |       |     0.00 

  0.333    0.18    0.00      0.002  O       |       |       |       |     0.00 

  0.417    0.21    0.00      0.003  O       |       |       |       |     0.01 

  0.500    0.23    0.00      0.005  O       |       |       |       |     0.01 

  0.583    0.24    0.00      0.006  O       |       |       |       |     0.02 

  0.667    0.26    0.00      0.008  O       |       |       |       |     0.02 

  0.750    0.27    0.00      0.010  O       |       |       |       |     0.02 

  0.833    0.27    0.00      0.012  O       |       |       |       |     0.03 

  0.917    0.28    0.00      0.014  O       |       |       |       |     0.03 

  1.000    0.28    0.00      0.016  O       |       |       |       |     0.04 

  1.083    0.29    0.00      0.018  O       |       |       |       |     0.04 

  1.167    0.29    0.00      0.020  O       |       |       |       |     0.05 

  1.250    0.30    0.00      0.022  O       |       |       |       |     0.05 

  1.333    0.30    0.00      0.024  O       |       |       |       |     0.06 

  1.417    0.30    0.00      0.026  O       |       |       |       |     0.06 

  1.500    0.30    0.00      0.028  O       |       |       |       |     0.07 

  1.583    0.30    0.00      0.030  O       |       |       |       |     0.07 

  1.667    0.31    0.00      0.032  O       |       |       |       |     0.08 

  1.750    0.31    0.00      0.034  O       |       |       |       |     0.08 

  1.833    0.31    0.00      0.036  O       |       |       |       |     0.09 

  1.917    0.31    0.00      0.038  O       |       |       |       |     0.09 

  2.000    0.31    0.00      0.040  O       |       |       |       |     0.10 

  2.083    0.31    0.00      0.043  O       |       |       |       |     0.10 

  2.167    0.31    0.00      0.045  O       |       |       |       |     0.11 

  2.250    0.32    0.00      0.047  O       |       |       |       |     0.11 

  2.333    0.32    0.00      0.049  O       |       |       |       |     0.12 

  2.417    0.32    0.00      0.051  O       |       |       |       |     0.12 

  2.500    0.32    0.00      0.053  O       |       |       |       |     0.13 

  2.583    0.32    0.00      0.056  O       |       |       |       |     0.13 

  2.667    0.32    0.00      0.058  O       |       |       |       |     0.14 

  2.750    0.32    0.00      0.060  O       |       |       |       |     0.14 

  2.833    0.32    0.00      0.062  O       |       |       |       |     0.15 

  2.917    0.32    0.00      0.064  O       |       |       |       |     0.15 

  3.000    0.33    0.00      0.067  O       |       |       |       |     0.16 

  3.083    0.33    0.00      0.069  O       |       |       |       |     0.16 

  3.167    0.33    0.00      0.071  O       |       |       |       |     0.17 

  3.250    0.33    0.00      0.073  O       |       |       |       |     0.17 

  3.333    0.33    0.00      0.076  O       |       |       |       |     0.18 

  3.417    0.33    0.00      0.078  O       |       |       |       |     0.19 

  3.500    0.33    0.00      0.080  O       |       |       |       |     0.19 

  3.583    0.33    0.00      0.083  O       |       |       |       |     0.20 

  3.667    0.34    0.00      0.085  O       |       |       |       |     0.20 

  3.750    0.34    0.00      0.087  O       |       |       |       |     0.21 

  3.833    0.34    0.00      0.090  O       |       |       |       |     0.21 

  3.917    0.34    0.00      0.092  O       |       |       |       |     0.22 

  4.000    0.34    0.00      0.094  O       |       |       |       |     0.22 

  4.083    0.34    0.00      0.097  O       |       |       |       |     0.23 

  4.167    0.34    0.00      0.099  O       |       |       |       |     0.24 

  4.250    0.35    0.00      0.101  O       |       |       |       |     0.24 

  4.333    0.35    0.00      0.104  O       |       |       |       |     0.25 

  4.417    0.35    0.00      0.106  O       |       |       |       |     0.25 



  4.500    0.35    0.00      0.108  O       |       |       |       |     0.26 

  4.583    0.35    0.00      0.111  O       |       |       |       |     0.26 

  4.667    0.35    0.00      0.113  O       |       |       |       |     0.27 

  4.750    0.35    0.00      0.116  O       |       |       |       |     0.28 

  4.833    0.36    0.00      0.118  O       |       |       |       |     0.28 

  4.917    0.36    0.00      0.121  O       |       |       |       |     0.29 

  5.000    0.36    0.00      0.123  O       |       |       |       |     0.29 

  5.083    0.36    0.00      0.126  O       |       |       |       |     0.30 

  5.167    0.36    0.00      0.128  O       |       |       |       |     0.30 

  5.250    0.36    0.00      0.131  O       |       |       |       |     0.31 

  5.333    0.36    0.00      0.133  O       |       |       |       |     0.32 

  5.417    0.37    0.00      0.136  O       |       |       |       |     0.32 

  5.500    0.37    0.00      0.138  O       |       |       |       |     0.33 

  5.583    0.37    0.00      0.141  O       |       |       |       |     0.33 

  5.667    0.37    0.00      0.143  O       |       |       |       |     0.34 

  5.750    0.37    0.00      0.146  O       |       |       |       |     0.35 

  5.833    0.37    0.00      0.148  O       |       |       |       |     0.35 

  5.917    0.38    0.00      0.151  O       |       |       |       |     0.36 

  6.000    0.38    0.00      0.153  O       |       |       |       |     0.37 

  6.083    0.38    0.00      0.156  O       |       |       |       |     0.37 

  6.167    0.38    0.00      0.159  O       |       |       |       |     0.38 

  6.250    0.38    0.00      0.161  O       |       |       |       |     0.38 

  6.333    0.39    0.00      0.164  O       |       |       |       |     0.39 

  6.417    0.39    0.00      0.167  O       |       |       |       |     0.40 

  6.500    0.39    0.00      0.169  O       |       |       |       |     0.40 

  6.583    0.39    0.00      0.172  O       |       |       |       |     0.41 

  6.667    0.39    0.00      0.175  O       |       |       |       |     0.42 

  6.750    0.40    0.00      0.177  O       |       |       |       |     0.42 

  6.833    0.40    0.00      0.180  O       |       |       |       |     0.43 

  6.917    0.40    0.00      0.183  OI      |       |       |       |     0.44 

  7.000    0.40    0.00      0.186  OI      |       |       |       |     0.44 

  7.083    0.40    0.00      0.188  OI      |       |       |       |     0.45 

  7.167    0.41    0.00      0.191  OI      |       |       |       |     0.46 

  7.250    0.41    0.00      0.194  OI      |       |       |       |     0.46 

  7.333    0.41    0.00      0.197  OI      |       |       |       |     0.47 

  7.417    0.41    0.00      0.200  OI      |       |       |       |     0.48 

  7.500    0.42    0.00      0.202  OI      |       |       |       |     0.48 

  7.583    0.42    0.00      0.205  OI      |       |       |       |     0.49 

  7.667    0.42    0.00      0.208  OI      |       |       |       |     0.50 

  7.750    0.42    0.00      0.211  OI      |       |       |       |     0.50 

  7.833    0.42    0.00      0.214  OI      |       |       |       |     0.51 

  7.917    0.43    0.00      0.217  OI      |       |       |       |     0.52 

  8.000    0.43    0.00      0.220  OI      |       |       |       |     0.52 

  8.083    0.43    0.00      0.223  OI      |       |       |       |     0.53 

  8.167    0.43    0.00      0.226  OI      |       |       |       |     0.54 

  8.250    0.44    0.00      0.229  OI      |       |       |       |     0.54 

  8.333    0.44    0.00      0.232  OI      |       |       |       |     0.55 

  8.417    0.44    0.00      0.235  OI      |       |       |       |     0.56 

  8.500    0.45    0.00      0.238  OI      |       |       |       |     0.56 

  8.583    0.45    0.00      0.241  OI      |       |       |       |     0.57 

  8.667    0.45    0.00      0.244  OI      |       |       |       |     0.58 

  8.750    0.45    0.00      0.247  OI      |       |       |       |     0.58 

  8.833    0.46    0.00      0.250  OI      |       |       |       |     0.59 

  8.917    0.46    0.00      0.253  OI      |       |       |       |     0.60 

  9.000    0.46    0.00      0.257  OI      |       |       |       |     0.61 

  9.083    0.47    0.00      0.260  OI      |       |       |       |     0.61 

  9.167    0.47    0.00      0.263  OI      |       |       |       |     0.62 

  9.250    0.47    0.00      0.266  OI      |       |       |       |     0.63 

  9.333    0.48    0.00      0.270  OI      |       |       |       |     0.64 

  9.417    0.48    0.00      0.273  OI      |       |       |       |     0.64 

  9.500    0.48    0.00      0.276  OI      |       |       |       |     0.65 

  9.583    0.49    0.00      0.279  OI      |       |       |       |     0.66 

  9.667    0.49    0.00      0.283  OI      |       |       |       |     0.67 



  9.750    0.49    0.00      0.286  OI      |       |       |       |     0.67 

  9.833    0.50    0.00      0.290  OI      |       |       |       |     0.68 

  9.917    0.50    0.00      0.293  OI      |       |       |       |     0.69 

 10.000    0.51    0.00      0.296  OI      |       |       |       |     0.70 

 10.083    0.51    0.00      0.300  OI      |       |       |       |     0.70 

 10.167    0.51    0.00      0.303  OI      |       |       |       |     0.71 

 10.250    0.52    0.00      0.307  OI      |       |       |       |     0.72 

 10.333    0.52    0.00      0.311  OI      |       |       |       |     0.73 

 10.417    0.53    0.00      0.314  OI      |       |       |       |     0.74 

 10.500    0.53    0.00      0.318  OI      |       |       |       |     0.75 

 10.583    0.53    0.00      0.321  OI      |       |       |       |     0.75 

 10.667    0.54    0.00      0.325  OI      |       |       |       |     0.76 

 10.750    0.54    0.00      0.329  OI      |       |       |       |     0.77 

 10.833    0.55    0.00      0.333  OI      |       |       |       |     0.78 

 10.917    0.55    0.00      0.336  OI      |       |       |       |     0.79 

 11.000    0.56    0.00      0.340  OI      |       |       |       |     0.80 

 11.083    0.56    0.00      0.344  OI      |       |       |       |     0.80 

 11.167    0.57    0.00      0.348  OI      |       |       |       |     0.81 

 11.250    0.57    0.00      0.352  OI      |       |       |       |     0.82 

 11.333    0.58    0.00      0.356  OI      |       |       |       |     0.83 

 11.417    0.59    0.00      0.360  OI      |       |       |       |     0.84 

 11.500    0.59    0.00      0.364  OI      |       |       |       |     0.85 

 11.583    0.60    0.00      0.368  OI      |       |       |       |     0.86 

 11.667    0.60    0.00      0.372  OI      |       |       |       |     0.87 

 11.750    0.61    0.00      0.376  OI      |       |       |       |     0.88 

 11.833    0.62    0.00      0.381  OI      |       |       |       |     0.89 

 11.917    0.62    0.00      0.385  OI      |       |       |       |     0.90 

 12.000    0.63    0.00      0.389  OI      |       |       |       |     0.91 

 12.083    0.64    0.00      0.394  OI      |       |       |       |     0.92 

 12.167    0.64    0.00      0.398  OI      |       |       |       |     0.93 

 12.250    0.65    0.00      0.402  OI      |       |       |       |     0.94 

 12.333    0.66    0.00      0.407  OI      |       |       |       |     0.95 

 12.417    0.67    0.00      0.411  OI      |       |       |       |     0.96 

 12.500    0.67    0.00      0.416  OI      |       |       |       |     0.97 

 12.583    0.68    0.00      0.421  OI      |       |       |       |     0.98 

 12.667    0.69    0.00      0.425  OI      |       |       |       |     0.99 

 12.750    0.70    0.00      0.430  OI      |       |       |       |     1.00 

 12.833    0.71    0.00      0.435  OI      |       |       |       |     1.01 

 12.917    0.72    0.00      0.440  OI      |       |       |       |     1.02 

 13.000    0.73    0.00      0.445  OI      |       |       |       |     1.03 

 13.083    0.74    0.00      0.450  OI      |       |       |       |     1.04 

 13.167    0.75    0.00      0.455  OI      |       |       |       |     1.05 

 13.250    0.76    0.00      0.460  OI      |       |       |       |     1.07 

 13.333    0.78    0.00      0.466  OI      |       |       |       |     1.08 

 13.417    0.79    0.00      0.471  OI      |       |       |       |     1.09 

 13.500    0.80    0.00      0.477  O I     |       |       |       |     1.10 

 13.583    0.82    0.00      0.482  O I     |       |       |       |     1.11 

 13.667    0.83    0.00      0.488  O I     |       |       |       |     1.13 

 13.750    0.85    0.00      0.494  O I     |       |       |       |     1.14 

 13.833    0.86    0.00      0.499  O I     |       |       |       |     1.15 

 13.917    0.88    0.00      0.505  O I     |       |       |       |     1.16 

 14.000    0.90    0.00      0.512  O I     |       |       |       |     1.18 

 14.083    0.92    0.00      0.518  O I     |       |       |       |     1.19 

 14.167    0.94    0.00      0.524  O I     |       |       |       |     1.20 

 14.250    0.96    0.00      0.531  O I     |       |       |       |     1.22 

 14.333    0.99    0.00      0.538  O I     |       |       |       |     1.23 

 14.417    1.01    0.00      0.544  O I     |       |       |       |     1.25 

 14.500    1.04    0.00      0.551  O I     |       |       |       |     1.26 

 14.583    1.07    0.00      0.559  O I     |       |       |       |     1.28 

 14.667    1.10    0.00      0.566  O I     |       |       |       |     1.30 

 14.750    1.13    0.00      0.574  O I     |       |       |       |     1.31 

 14.833    1.17    0.00      0.582  O I     |       |       |       |     1.33 

 14.917    1.21    0.00      0.590  O  I    |       |       |       |     1.35 



 15.000    1.25    0.00      0.598  O  I    |       |       |       |     1.37 

 15.083    1.30    0.00      0.607  O  I    |       |       |       |     1.39 

 15.167    1.36    0.00      0.616  O  I    |       |       |       |     1.41 

 15.250    1.42    0.00      0.626  O  I    |       |       |       |     1.43 

 15.333    1.49    0.00      0.636  O  I    |       |       |       |     1.45 

 15.417    1.56    0.00      0.646  O  I    |       |       |       |     1.47 

 15.500    1.59    0.00      0.657  O  I    |       |       |       |     1.49 

 15.583    1.56    0.16      0.668  O  I    |       |       |       |     1.52 

 15.667    1.59    0.34      0.677  O  I    |       |       |       |     1.53 

 15.750    1.70    0.51      0.685  |O  I   |       |       |       |     1.55 

 15.833    1.87    0.68      0.693  |O  I   |       |       |       |     1.57 

 15.917    2.16    0.86      0.702  | O  I  |       |       |       |     1.58 

 16.000    2.68    1.06      0.712  | O   I |       |       |       |     1.60 

 16.083    4.30    1.38      0.728  |  O    | I     |       |       |     1.64 

 16.167    8.05    2.01      0.758  |    O  |       |   I   |       |     1.70 

 16.250   12.76    3.11      0.813  |      O|       |       |       I     1.81 

 16.333    9.22    4.15      0.863  |       | O     |      I|       |     1.91 

 16.417    6.04    4.60      0.886  |       |  O   I|       |       |     1.95 

 16.500    4.61    4.70      0.890  |       |  O    |       |       |     1.96 

 16.583    3.80    4.63      0.887  |       |I O    |       |       |     1.95 

 16.667    3.27    4.49      0.880  |       I  O    |       |       |     1.94 

 16.750    2.83    4.30      0.871  |      I| O     |       |       |     1.92 

 16.833    2.44    4.08      0.860  |     I | O     |       |       |     1.90 

 16.917    2.20    3.85      0.849  |    I  |O      |       |       |     1.88 

 17.000    1.97    3.62      0.837  |   I   |O      |       |       |     1.85 

 17.083    1.78    3.39      0.826  |   I   O       |       |       |     1.83 

 17.167    1.62    3.17      0.815  |   I  O|       |       |       |     1.81 

 17.250    1.46    2.95      0.805  |  I   O|       |       |       |     1.79 

 17.333    1.33    2.75      0.795  |  I  O |       |       |       |     1.77 

 17.417    1.21    2.56      0.785  |  I  O |       |       |       |     1.75 

 17.500    1.17    2.38      0.777  | I  O  |       |       |       |     1.73 

 17.583    1.13    2.22      0.769  | I  O  |       |       |       |     1.72 

 17.667    1.06    2.07      0.761  | I  O  |       |       |       |     1.70 

 17.750    0.97    1.93      0.755  | I O   |       |       |       |     1.69 

 17.833    0.88    1.80      0.748  | I O   |       |       |       |     1.68 

 17.917    0.81    1.67      0.742  | I O   |       |       |       |     1.66 

 18.000    0.78    1.56      0.736  |I O    |       |       |       |     1.65 

 18.083    0.75    1.45      0.731  |I O    |       |       |       |     1.64 

 18.167    0.73    1.36      0.727  |I O    |       |       |       |     1.63 

 18.250    0.71    1.28      0.723  |I O    |       |       |       |     1.63 

 18.333    0.69    1.20      0.719  |I O    |       |       |       |     1.62 

 18.417    0.67    1.13      0.716  |IO     |       |       |       |     1.61 

 18.500    0.66    1.07      0.713  |IO     |       |       |       |     1.61 

 18.583    0.64    1.02      0.710  |IO     |       |       |       |     1.60 

 18.667    0.63    0.97      0.707  |IO     |       |       |       |     1.59 

 18.750    0.61    0.92      0.705  |IO     |       |       |       |     1.59 

 18.833    0.60    0.88      0.703  |IO     |       |       |       |     1.59 

 18.917    0.59    0.84      0.701  |IO     |       |       |       |     1.58 

 19.000    0.58    0.81      0.700  |IO     |       |       |       |     1.58 

 19.083    0.57    0.78      0.698  |O      |       |       |       |     1.58 

 19.167    0.56    0.75      0.697  |O      |       |       |       |     1.57 

 19.250    0.55    0.72      0.695  |O      |       |       |       |     1.57 

 19.333    0.54    0.70      0.694  |O      |       |       |       |     1.57 

 19.417    0.53    0.68      0.693  |O      |       |       |       |     1.57 

 19.500    0.52    0.66      0.692  |O      |       |       |       |     1.56 

 19.583    0.51    0.64      0.691  |O      |       |       |       |     1.56 

 19.667    0.50    0.62      0.690  |O      |       |       |       |     1.56 

 19.750    0.49    0.60      0.690  |O      |       |       |       |     1.56 

 19.833    0.49    0.59      0.689  |O      |       |       |       |     1.56 

 19.917    0.48    0.58      0.688  |O      |       |       |       |     1.56 

 20.000    0.47    0.56      0.688  |O      |       |       |       |     1.56 

 20.083    0.47    0.55      0.687  |O      |       |       |       |     1.55 

 20.167    0.46    0.54      0.686  |O      |       |       |       |     1.55 



 20.250    0.45    0.53      0.686  |O      |       |       |       |     1.55 

 20.333    0.45    0.52      0.685  |O      |       |       |       |     1.55 

 20.417    0.44    0.51      0.685  |O      |       |       |       |     1.55 

 20.500    0.44    0.50      0.684  |O      |       |       |       |     1.55 

 20.583    0.43    0.49      0.684  |O      |       |       |       |     1.55 

 20.667    0.43    0.48      0.684  |O      |       |       |       |     1.55 

 20.750    0.42    0.48      0.683  |O      |       |       |       |     1.55 

 20.833    0.42    0.47      0.683  |O      |       |       |       |     1.55 

 20.917    0.41    0.46      0.683  |O      |       |       |       |     1.55 

 21.000    0.41    0.45      0.682  |O      |       |       |       |     1.54 

 21.083    0.40    0.45      0.682  |O      |       |       |       |     1.54 

 21.167    0.40    0.44      0.682  |O      |       |       |       |     1.54 

 21.250    0.40    0.44      0.681  IO      |       |       |       |     1.54 

 21.333    0.39    0.43      0.681  IO      |       |       |       |     1.54 

 21.417    0.39    0.43      0.681  IO      |       |       |       |     1.54 

 21.500    0.38    0.42      0.681  IO      |       |       |       |     1.54 

 21.583    0.38    0.42      0.680  IO      |       |       |       |     1.54 

 21.667    0.38    0.41      0.680  IO      |       |       |       |     1.54 

 21.750    0.37    0.41      0.680  IO      |       |       |       |     1.54 

 21.833    0.37    0.40      0.680  IO      |       |       |       |     1.54 

 21.917    0.37    0.40      0.679  O       |       |       |       |     1.54 

 22.000    0.36    0.39      0.679  O       |       |       |       |     1.54 

 22.083    0.36    0.39      0.679  O       |       |       |       |     1.54 

 22.167    0.36    0.38      0.679  O       |       |       |       |     1.54 

 22.250    0.35    0.38      0.679  O       |       |       |       |     1.54 

 22.333    0.35    0.38      0.678  O       |       |       |       |     1.54 

 22.417    0.35    0.37      0.678  O       |       |       |       |     1.54 

 22.500    0.35    0.37      0.678  O       |       |       |       |     1.54 

 22.583    0.34    0.37      0.678  O       |       |       |       |     1.54 

 22.667    0.34    0.36      0.678  O       |       |       |       |     1.54 

 22.750    0.34    0.36      0.678  O       |       |       |       |     1.54 

 22.833    0.33    0.36      0.677  O       |       |       |       |     1.53 

 22.917    0.33    0.35      0.677  O       |       |       |       |     1.53 

 23.000    0.33    0.35      0.677  O       |       |       |       |     1.53 

 23.083    0.33    0.35      0.677  O       |       |       |       |     1.53 

 23.167    0.32    0.34      0.677  O       |       |       |       |     1.53 

 23.250    0.32    0.34      0.677  O       |       |       |       |     1.53 

 23.333    0.32    0.34      0.677  O       |       |       |       |     1.53 

 23.417    0.32    0.34      0.676  O       |       |       |       |     1.53 

 23.500    0.32    0.33      0.676  O       |       |       |       |     1.53 

 23.583    0.31    0.33      0.676  O       |       |       |       |     1.53 

 23.667    0.31    0.33      0.676  O       |       |       |       |     1.53 

 23.750    0.31    0.33      0.676  O       |       |       |       |     1.53 

 23.833    0.31    0.32      0.676  O       |       |       |       |     1.53 

 23.917    0.30    0.32      0.676  O       |       |       |       |     1.53 

 24.000    0.30    0.32      0.676  O       |       |       |       |     1.53 

 24.083    0.29    0.32      0.675  O       |       |       |       |     1.53 

 24.167    0.26    0.31      0.675  O       |       |       |       |     1.53 

 24.250    0.17    0.30      0.675  O       |       |       |       |     1.53 

 24.333    0.12    0.28      0.674  O       |       |       |       |     1.53 

 24.417    0.09    0.25      0.672  O       |       |       |       |     1.52 

 24.500    0.07    0.23      0.671  O       |       |       |       |     1.52 

 24.583    0.05    0.21      0.670  O       |       |       |       |     1.52 

 24.667    0.04    0.19      0.669  O       |       |       |       |     1.52 

 24.750    0.03    0.17      0.668  O       |       |       |       |     1.52 

 24.833    0.03    0.15      0.667  O       |       |       |       |     1.51 

 24.917    0.02    0.13      0.666  O       |       |       |       |     1.51 

 25.000    0.02    0.12      0.666  O       |       |       |       |     1.51 

 25.083    0.01    0.10      0.665  O       |       |       |       |     1.51 

 25.167    0.01    0.09      0.664  O       |       |       |       |     1.51 

 25.250    0.01    0.08      0.664  O       |       |       |       |     1.51 

 25.333    0.01    0.07      0.663  O       |       |       |       |     1.51 

 25.417    0.00    0.06      0.663  O       |       |       |       |     1.51 



 25.500    0.00    0.06      0.663  O       |       |       |       |     1.51 

 25.583    0.00    0.05      0.662  O       |       |       |       |     1.50 

 25.667    0.00    0.04      0.662  O       |       |       |       |     1.50 

 25.750    0.00    0.04      0.662  O       |       |       |       |     1.50 

 25.833    0.00    0.03      0.662  O       |       |       |       |     1.50 

 25.917    0.00    0.03      0.661  O       |       |       |       |     1.50 

 26.000    0.00    0.02      0.661  O       |       |       |       |     1.50 

 26.083    0.00    0.02      0.661  O       |       |       |       |     1.50 

 26.167    0.00    0.02      0.661  O       |       |       |       |     1.50 

 26.250    0.00    0.02      0.661  O       |       |       |       |     1.50 

 26.333    0.00    0.01      0.661  O       |       |       |       |     1.50 

 26.417    0.00    0.01      0.661  O       |       |       |       |     1.50 

 26.500    0.00    0.01      0.660  O       |       |       |       |     1.50 

 26.583    0.00    0.01      0.660  O       |       |       |       |     1.50 

 26.667    0.00    0.01      0.660  O       |       |       |       |     1.50 

 26.750    0.00    0.01      0.660  O       |       |       |       |     1.50 

 26.833    0.00    0.01      0.660  O       |       |       |       |     1.50 

 26.917    0.00    0.01      0.660  O       |       |       |       |     1.50 

 27.000    0.00    0.00      0.660  O       |       |       |       |     1.50 

 27.083    0.00    0.00      0.660  O       |       |       |       |     1.50 

 27.167    0.00    0.00      0.660  O       |       |       |       |     1.50 

 27.250    0.00    0.00      0.660  O       |       |       |       |     1.50 

 27.333    0.00    0.00      0.660  O       |       |       |       |     1.50 

 27.417    0.00    0.00      0.660  O       |       |       |       |     1.50 

 27.500    0.00    0.00      0.660  O       |       |       |       |     1.50 

 27.583    0.00    0.00      0.660  O       |       |       |       |     1.50 

 27.667    0.00    0.00      0.660  O       |       |       |       |     1.50 

 27.750    0.00    0.00      0.660  O       |       |       |       |     1.50 

 27.833    0.00    0.00      0.660  O       |       |       |       |     1.50 

 27.917    0.00    0.00      0.660  O       |       |       |       |     1.50 

 

 

 Remaining water in basin =    0.66 (Ac.Ft) 

 

 

 ****************************HYDROGRAPH DATA**************************** 

   Number of intervals =   335 

   Time interval =    5.0 (Min.) 

   Maximum/Peak flow rate =        4.699 (CFS) 

   Total volume =       0.832 (Ac.Ft) 

  Status of hydrographs being held in storage 

             Stream 1  Stream 2  Stream 3  Stream 4  Stream 5 

  Peak (CFS)      0.000     0.000     0.000     0.000     0.000 

  Vol (Ac.Ft)      0.000     0.000     0.000     0.000     0.000 

 *********************************************************************** 

 

 -------------------------------------------------------------------- 
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 ********************* HYDROGRAPH INFORMATION ********************** 

 

   From study/file name: UHDEV100YRPHASE2FLAG.rte 

 ****************************HYDROGRAPH DATA**************************** 

   Number of intervals =   307 

   Time interval =    5.0 (Min.) 

   Maximum/Peak flow rate =       23.988 (CFS) 

   Total volume =       2.602 (Ac.Ft) 

  Status of hydrographs being held in storage 

             Stream 1  Stream 2  Stream 3  Stream 4  Stream 5 

  Peak (CFS)      0.000     0.000     0.000     0.000     0.000 

  Vol (Ac.Ft)      0.000     0.000     0.000     0.000     0.000 

 *********************************************************************** 

 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      100.000 to Point/Station      101.000 

 **** RETARDING BASIN ROUTING **** 

 ______________________________________________________________________ 

 

 User entry of depth-outflow-storage data 

 -------------------------------------------------------------------- 

 Total number of inflow hydrograph intervals = 307 

 Hydrograph time unit =  5.000 (Min.) 

 Initial depth in storage basin =   0.00(Ft.) 

 -------------------------------------------------------------------- 

 -------------------------------------------------------------------- 

 Initial basin depth =   0.00 (Ft.) 

 Initial basin storage =      0.00 (Ac.Ft) 

 Initial basin outflow =   0.00 (CFS) 

 --------------------------------------------------------------------- 

 -------------------------------------------------------------------- 

 Depth vs. Storage and Depth vs. Discharge data: 

  Basin Depth  Storage    Outflow   (S-O*dt/2)   (S+O*dt/2) 

      (Ft.)    (Ac.Ft)    (CFS)     (Ac.Ft)    (Ac.Ft) 

 --------------------------------------------------------------------- 

          0.000      0.000      0.000      0.000        0.000 

          0.500      0.210      0.001      0.210        0.210 

          1.000      0.430      0.001      0.430        0.430 

          1.500      0.660      0.001      0.660        0.660 

          2.000      0.910      5.100      0.892        0.928 

          2.500      1.170      7.230      1.145        1.195 

          3.000      1.440      8.850      1.410        1.470 



          3.500      1.730     15.300      1.677        1.783 

          4.000      2.040     20.430      1.970        2.110 

 -------------------------------------------------------------------- 

   Hydrograph Detention Basin Routing 

 --------------------------------------------------------------------- 

 

 Graph values: 'I'= unit inflow; 'O'=outflow at time shown 

 --------------------------------------------------------------------- 

  Time   Inflow  Outflow    Storage                                     Depth  

 (Hours)  (CFS)   (CFS)     (Ac.Ft) .0       6.0   11.99   17.99   23.99 (Ft.) 

  0.083    0.01    0.00      0.000  O       |       |       |       |     0.00 

  0.167    0.09    0.00      0.000  O       |       |       |       |     0.00 

  0.250    0.24    0.00      0.002  O       |       |       |       |     0.00 

  0.333    0.33    0.00      0.004  O       |       |       |       |     0.01 

  0.417    0.38    0.00      0.006  O       |       |       |       |     0.01 

  0.500    0.41    0.00      0.009  O       |       |       |       |     0.02 

  0.583    0.43    0.00      0.012  O       |       |       |       |     0.03 

  0.667    0.45    0.00      0.015  O       |       |       |       |     0.03 

  0.750    0.47    0.00      0.018  O       |       |       |       |     0.04 

  0.833    0.48    0.00      0.021  O       |       |       |       |     0.05 

  0.917    0.49    0.00      0.024  O       |       |       |       |     0.06 

  1.000    0.50    0.00      0.028  O       |       |       |       |     0.07 

  1.083    0.50    0.00      0.031  O       |       |       |       |     0.07 

  1.167    0.51    0.00      0.035  O       |       |       |       |     0.08 

  1.250    0.51    0.00      0.038  O       |       |       |       |     0.09 

  1.333    0.52    0.00      0.042  O       |       |       |       |     0.10 

  1.417    0.52    0.00      0.045  O       |       |       |       |     0.11 

  1.500    0.53    0.00      0.049  O       |       |       |       |     0.12 

  1.583    0.53    0.00      0.053  O       |       |       |       |     0.13 

  1.667    0.53    0.00      0.056  O       |       |       |       |     0.13 

  1.750    0.53    0.00      0.060  O       |       |       |       |     0.14 

  1.833    0.54    0.00      0.064  O       |       |       |       |     0.15 

  1.917    0.54    0.00      0.067  O       |       |       |       |     0.16 

  2.000    0.54    0.00      0.071  O       |       |       |       |     0.17 

  2.083    0.54    0.00      0.075  O       |       |       |       |     0.18 

  2.167    0.54    0.00      0.079  O       |       |       |       |     0.19 

  2.250    0.55    0.00      0.082  O       |       |       |       |     0.20 

  2.333    0.55    0.00      0.086  O       |       |       |       |     0.20 

  2.417    0.55    0.00      0.090  O       |       |       |       |     0.21 

  2.500    0.55    0.00      0.094  O       |       |       |       |     0.22 

  2.583    0.55    0.00      0.097  O       |       |       |       |     0.23 

  2.667    0.56    0.00      0.101  O       |       |       |       |     0.24 

  2.750    0.56    0.00      0.105  O       |       |       |       |     0.25 

  2.833    0.56    0.00      0.109  O       |       |       |       |     0.26 

  2.917    0.56    0.00      0.113  O       |       |       |       |     0.27 

  3.000    0.56    0.00      0.117  O       |       |       |       |     0.28 

  3.083    0.57    0.00      0.121  O       |       |       |       |     0.29 

  3.167    0.57    0.00      0.124  O       |       |       |       |     0.30 

  3.250    0.57    0.00      0.128  O       |       |       |       |     0.31 

  3.333    0.57    0.00      0.132  O       |       |       |       |     0.32 

  3.417    0.58    0.00      0.136  O       |       |       |       |     0.32 

  3.500    0.58    0.00      0.140  O       |       |       |       |     0.33 

  3.583    0.58    0.00      0.144  O       |       |       |       |     0.34 

  3.667    0.58    0.00      0.148  O       |       |       |       |     0.35 

  3.750    0.58    0.00      0.152  O       |       |       |       |     0.36 

  3.833    0.59    0.00      0.156  O       |       |       |       |     0.37 

  3.917    0.59    0.00      0.160  O       |       |       |       |     0.38 

  4.000    0.59    0.00      0.164  O       |       |       |       |     0.39 

  4.083    0.59    0.00      0.168  O       |       |       |       |     0.40 

  4.167    0.60    0.00      0.173  O       |       |       |       |     0.41 

  4.250    0.60    0.00      0.177  O       |       |       |       |     0.42 

  4.333    0.60    0.00      0.181  O       |       |       |       |     0.43 

  4.417    0.60    0.00      0.185  O       |       |       |       |     0.44 



  4.500    0.61    0.00      0.189  O       |       |       |       |     0.45 

  4.583    0.61    0.00      0.193  O       |       |       |       |     0.46 

  4.667    0.61    0.00      0.197  O       |       |       |       |     0.47 

  4.750    0.61    0.00      0.202  O       |       |       |       |     0.48 

  4.833    0.62    0.00      0.206  O       |       |       |       |     0.49 

  4.917    0.62    0.00      0.210  O       |       |       |       |     0.50 

  5.000    0.62    0.00      0.214  O       |       |       |       |     0.51 

  5.083    0.62    0.00      0.219  O       |       |       |       |     0.52 

  5.167    0.63    0.00      0.223  O       |       |       |       |     0.53 

  5.250    0.63    0.00      0.227  O       |       |       |       |     0.54 

  5.333    0.63    0.00      0.232  O       |       |       |       |     0.55 

  5.417    0.64    0.00      0.236  O       |       |       |       |     0.56 

  5.500    0.64    0.00      0.240  O       |       |       |       |     0.57 

  5.583    0.64    0.00      0.245  O       |       |       |       |     0.58 

  5.667    0.64    0.00      0.249  O       |       |       |       |     0.59 

  5.750    0.65    0.00      0.254  O       |       |       |       |     0.60 

  5.833    0.65    0.00      0.258  O       |       |       |       |     0.61 

  5.917    0.65    0.00      0.263  O       |       |       |       |     0.62 

  6.000    0.66    0.00      0.267  O       |       |       |       |     0.63 

  6.083    0.66    0.00      0.272  O       |       |       |       |     0.64 

  6.167    0.66    0.00      0.276  O       |       |       |       |     0.65 

  6.250    0.67    0.00      0.281  O       |       |       |       |     0.66 

  6.333    0.67    0.00      0.285  O       |       |       |       |     0.67 

  6.417    0.67    0.00      0.290  O       |       |       |       |     0.68 

  6.500    0.68    0.00      0.295  O       |       |       |       |     0.69 

  6.583    0.68    0.00      0.299  O       |       |       |       |     0.70 

  6.667    0.68    0.00      0.304  O       |       |       |       |     0.71 

  6.750    0.69    0.00      0.309  O       |       |       |       |     0.72 

  6.833    0.69    0.00      0.313  O       |       |       |       |     0.74 

  6.917    0.69    0.00      0.318  O       |       |       |       |     0.75 

  7.000    0.70    0.00      0.323  O       |       |       |       |     0.76 

  7.083    0.70    0.00      0.328  O       |       |       |       |     0.77 

  7.167    0.71    0.00      0.333  O       |       |       |       |     0.78 

  7.250    0.71    0.00      0.337  O       |       |       |       |     0.79 

  7.333    0.71    0.00      0.342  O       |       |       |       |     0.80 

  7.417    0.72    0.00      0.347  O       |       |       |       |     0.81 

  7.500    0.72    0.00      0.352  O       |       |       |       |     0.82 

  7.583    0.73    0.00      0.357  O       |       |       |       |     0.83 

  7.667    0.73    0.00      0.362  O       |       |       |       |     0.85 

  7.750    0.73    0.00      0.367  O       |       |       |       |     0.86 

  7.833    0.74    0.00      0.372  O       |       |       |       |     0.87 

  7.917    0.74    0.00      0.377  O       |       |       |       |     0.88 

  8.000    0.75    0.00      0.383  O       |       |       |       |     0.89 

  8.083    0.75    0.00      0.388  OI      |       |       |       |     0.90 

  8.167    0.76    0.00      0.393  OI      |       |       |       |     0.92 

  8.250    0.76    0.00      0.398  OI      |       |       |       |     0.93 

  8.333    0.77    0.00      0.403  OI      |       |       |       |     0.94 

  8.417    0.77    0.00      0.409  OI      |       |       |       |     0.95 

  8.500    0.78    0.00      0.414  OI      |       |       |       |     0.96 

  8.583    0.78    0.00      0.419  OI      |       |       |       |     0.98 

  8.667    0.79    0.00      0.425  OI      |       |       |       |     0.99 

  8.750    0.79    0.00      0.430  OI      |       |       |       |     1.00 

  8.833    0.80    0.00      0.436  OI      |       |       |       |     1.01 

  8.917    0.80    0.00      0.441  OI      |       |       |       |     1.02 

  9.000    0.81    0.00      0.447  OI      |       |       |       |     1.04 

  9.083    0.81    0.00      0.452  OI      |       |       |       |     1.05 

  9.167    0.82    0.00      0.458  OI      |       |       |       |     1.06 

  9.250    0.82    0.00      0.463  OI      |       |       |       |     1.07 

  9.333    0.83    0.00      0.469  OI      |       |       |       |     1.08 

  9.417    0.84    0.00      0.475  OI      |       |       |       |     1.10 

  9.500    0.84    0.00      0.481  OI      |       |       |       |     1.11 

  9.583    0.85    0.00      0.486  OI      |       |       |       |     1.12 

  9.667    0.85    0.00      0.492  OI      |       |       |       |     1.14 



  9.750    0.86    0.00      0.498  OI      |       |       |       |     1.15 

  9.833    0.87    0.00      0.504  OI      |       |       |       |     1.16 

  9.917    0.87    0.00      0.510  OI      |       |       |       |     1.17 

 10.000    0.88    0.00      0.516  OI      |       |       |       |     1.19 

 10.083    0.89    0.00      0.522  OI      |       |       |       |     1.20 

 10.167    0.89    0.00      0.528  OI      |       |       |       |     1.21 

 10.250    0.90    0.00      0.534  OI      |       |       |       |     1.23 

 10.333    0.91    0.00      0.541  OI      |       |       |       |     1.24 

 10.417    0.92    0.00      0.547  OI      |       |       |       |     1.25 

 10.500    0.92    0.00      0.553  OI      |       |       |       |     1.27 

 10.583    0.93    0.00      0.560  OI      |       |       |       |     1.28 

 10.667    0.94    0.00      0.566  OI      |       |       |       |     1.30 

 10.750    0.95    0.00      0.573  OI      |       |       |       |     1.31 

 10.833    0.96    0.00      0.579  OI      |       |       |       |     1.32 

 10.917    0.97    0.00      0.586  OI      |       |       |       |     1.34 

 11.000    0.98    0.00      0.592  OI      |       |       |       |     1.35 

 11.083    0.98    0.00      0.599  OI      |       |       |       |     1.37 

 11.167    0.99    0.00      0.606  OI      |       |       |       |     1.38 

 11.250    1.00    0.00      0.613  OI      |       |       |       |     1.40 

 11.333    1.01    0.00      0.620  OI      |       |       |       |     1.41 

 11.417    1.02    0.00      0.627  OI      |       |       |       |     1.43 

 11.500    1.03    0.00      0.634  OI      |       |       |       |     1.44 

 11.583    1.05    0.00      0.641  OI      |       |       |       |     1.46 

 11.667    1.06    0.00      0.648  OI      |       |       |       |     1.47 

 11.750    1.07    0.00      0.656  OI      |       |       |       |     1.49 

 11.833    1.08    0.06      0.663  OI      |       |       |       |     1.51 

 11.917    1.09    0.19      0.669  OI      |       |       |       |     1.52 

 12.000    1.10    0.31      0.675  OI      |       |       |       |     1.53 

 12.083    1.11    0.42      0.680  OI      |       |       |       |     1.54 

 12.167    1.11    0.51      0.685  OI      |       |       |       |     1.55 

 12.250    1.09    0.59      0.689  OI      |       |       |       |     1.56 

 12.333    1.09    0.65      0.692  OI      |       |       |       |     1.56 

 12.417    1.09    0.71      0.695  OI      |       |       |       |     1.57 

 12.500    1.10    0.76      0.697  |O      |       |       |       |     1.57 

 12.583    1.11    0.81      0.699  |O      |       |       |       |     1.58 

 12.667    1.12    0.85      0.701  |O      |       |       |       |     1.58 

 12.750    1.14    0.88      0.703  |O      |       |       |       |     1.59 

 12.833    1.15    0.92      0.705  |O      |       |       |       |     1.59 

 12.917    1.17    0.95      0.706  |O      |       |       |       |     1.59 

 13.000    1.18    0.98      0.708  |O      |       |       |       |     1.60 

 13.083    1.20    1.01      0.709  |O      |       |       |       |     1.60 

 13.167    1.22    1.03      0.711  |O      |       |       |       |     1.60 

 13.250    1.24    1.06      0.712  |O      |       |       |       |     1.60 

 13.333    1.26    1.08      0.713  |O      |       |       |       |     1.61 

 13.417    1.28    1.11      0.714  |O      |       |       |       |     1.61 

 13.500    1.31    1.13      0.716  |O      |       |       |       |     1.61 

 13.583    1.33    1.16      0.717  |O      |       |       |       |     1.61 

 13.667    1.36    1.18      0.718  |O      |       |       |       |     1.62 

 13.750    1.39    1.21      0.719  |O      |       |       |       |     1.62 

 13.833    1.41    1.23      0.720  |O      |       |       |       |     1.62 

 13.917    1.45    1.26      0.722  |O      |       |       |       |     1.62 

 14.000    1.48    1.29      0.723  |O      |       |       |       |     1.63 

 14.083    1.51    1.31      0.724  |OI     |       |       |       |     1.63 

 14.167    1.55    1.34      0.726  |OI     |       |       |       |     1.63 

 14.250    1.59    1.37      0.727  |OI     |       |       |       |     1.63 

 14.333    1.63    1.40      0.729  |OI     |       |       |       |     1.64 

 14.417    1.68    1.44      0.730  |OI     |       |       |       |     1.64 

 14.500    1.72    1.47      0.732  |OI     |       |       |       |     1.64 

 14.583    1.78    1.51      0.734  | O     |       |       |       |     1.65 

 14.667    1.83    1.55      0.736  | O     |       |       |       |     1.65 

 14.750    1.89    1.59      0.738  | O     |       |       |       |     1.66 

 14.833    1.96    1.63      0.740  | O     |       |       |       |     1.66 

 14.917    2.03    1.68      0.742  | O     |       |       |       |     1.66 



 15.000    2.11    1.73      0.745  | O     |       |       |       |     1.67 

 15.083    2.20    1.79      0.748  | O     |       |       |       |     1.68 

 15.167    2.30    1.85      0.751  | OI    |       |       |       |     1.68 

 15.250    2.42    1.92      0.754  | OI    |       |       |       |     1.69 

 15.333    2.54    1.99      0.757  | OI    |       |       |       |     1.69 

 15.417    2.68    2.07      0.762  | OI    |       |       |       |     1.70 

 15.500    2.76    2.16      0.766  | OI    |       |       |       |     1.71 

 15.583    2.80    2.24      0.770  | OI    |       |       |       |     1.72 

 15.667    2.94    2.32      0.774  |  O    |       |       |       |     1.73 

 15.750    3.20    2.42      0.779  |  OI   |       |       |       |     1.74 

 15.833    3.57    2.55      0.785  |  OI   |       |       |       |     1.75 

 15.917    4.21    2.72      0.793  |  O I  |       |       |       |     1.77 

 16.000    5.34    2.99      0.807  |  O   I|       |       |       |     1.79 

 16.083    8.62    3.52      0.832  |   O   |  I    |       |       |     1.84 

 16.167   16.52    4.70      0.891  |     O |       |     I |       |     1.96 

 16.250   23.99    5.79      0.994  |      O|       |       |       I     2.16 

 16.333   15.91    6.56      1.089  |       O       |    I  |       |     2.34 

 16.417   10.65    6.93      1.134  |       |O    I |       |       |     2.43 

 16.500    8.13    7.07      1.150  |       |OI     |       |       |     2.46 

 16.583    6.64    7.08      1.152  |       IO      |       |       |     2.47 

 16.667    5.66    7.03      1.146  |      I|O      |       |       |     2.45 

 16.750    4.76    6.93      1.134  |     I |O      |       |       |     2.43 

 16.833    4.17    6.80      1.117  |    I  |O      |       |       |     2.40 

 16.917    3.69    6.64      1.098  |   I   O       |       |       |     2.36 

 17.000    3.28    6.47      1.077  |   I   O       |       |       |     2.32 

 17.083    2.93    6.28      1.054  |  I    O       |       |       |     2.28 

 17.167    2.61    6.09      1.031  |  I    O       |       |       |     2.23 

 17.250    2.34    5.89      1.007  |  I   O|       |       |       |     2.19 

 17.333    2.13    5.69      0.982  | I    O|       |       |       |     2.14 

 17.417    2.05    5.49      0.958  | I    O|       |       |       |     2.09 

 17.500    1.94    5.30      0.935  | I    O|       |       |       |     2.05 

 17.583    1.76    5.11      0.911  | I   O |       |       |       |     2.00 

 17.667    1.57    4.68      0.889  | I   O |       |       |       |     1.96 

 17.750    1.40    4.26      0.869  |I   O  |       |       |       |     1.92 

 17.833    1.34    3.88      0.850  |I   O  |       |       |       |     1.88 

 17.917    1.29    3.54      0.834  |I  O   |       |       |       |     1.85 

 18.000    1.24    3.24      0.819  |I  O   |       |       |       |     1.82 

 18.083    1.20    2.98      0.806  |I O    |       |       |       |     1.79 

 18.167    1.18    2.74      0.794  |I O    |       |       |       |     1.77 

 18.250    1.17    2.54      0.784  |I O    |       |       |       |     1.75 

 18.333    1.16    2.36      0.776  |I O    |       |       |       |     1.73 

 18.417    1.14    2.20      0.768  |IO     |       |       |       |     1.72 

 18.500    1.12    2.06      0.761  |IO     |       |       |       |     1.70 

 18.583    1.09    1.93      0.755  |IO     |       |       |       |     1.69 

 18.667    1.07    1.82      0.749  |IO     |       |       |       |     1.68 

 18.750    1.05    1.72      0.744  |IO     |       |       |       |     1.67 

 18.833    1.03    1.63      0.740  |IO     |       |       |       |     1.66 

 18.917    1.01    1.55      0.736  |IO     |       |       |       |     1.65 

 19.000    0.99    1.48      0.733  |O      |       |       |       |     1.65 

 19.083    0.97    1.41      0.729  |O      |       |       |       |     1.64 

 19.167    0.96    1.36      0.726  |O      |       |       |       |     1.63 

 19.250    0.94    1.30      0.724  |O      |       |       |       |     1.63 

 19.333    0.93    1.25      0.721  |O      |       |       |       |     1.62 

 19.417    0.91    1.21      0.719  |O      |       |       |       |     1.62 

 19.500    0.90    1.17      0.717  |O      |       |       |       |     1.61 

 19.583    0.88    1.13      0.715  |O      |       |       |       |     1.61 

 19.667    0.87    1.10      0.714  |O      |       |       |       |     1.61 

 19.750    0.85    1.07      0.712  |O      |       |       |       |     1.60 

 19.833    0.84    1.04      0.711  |O      |       |       |       |     1.60 

 19.917    0.83    1.01      0.710  |O      |       |       |       |     1.60 

 20.000    0.82    0.99      0.708  |O      |       |       |       |     1.60 

 20.083    0.81    0.96      0.707  |O      |       |       |       |     1.59 

 20.167    0.80    0.94      0.706  |O      |       |       |       |     1.59 



 20.250    0.79    0.92      0.705  |O      |       |       |       |     1.59 

 20.333    0.78    0.90      0.704  |O      |       |       |       |     1.59 

 20.417    0.77    0.89      0.703  |O      |       |       |       |     1.59 

 20.500    0.76    0.87      0.703  |O      |       |       |       |     1.59 

 20.583    0.75    0.86      0.702  IO      |       |       |       |     1.58 

 20.667    0.74    0.84      0.701  IO      |       |       |       |     1.58 

 20.750    0.73    0.83      0.700  IO      |       |       |       |     1.58 

 20.833    0.72    0.81      0.700  IO      |       |       |       |     1.58 

 20.917    0.71    0.80      0.699  IO      |       |       |       |     1.58 

 21.000    0.71    0.79      0.699  IO      |       |       |       |     1.58 

 21.083    0.70    0.78      0.698  IO      |       |       |       |     1.58 

 21.167    0.69    0.77      0.698  IO      |       |       |       |     1.58 

 21.250    0.68    0.76      0.697  IO      |       |       |       |     1.57 

 21.333    0.68    0.75      0.697  O       |       |       |       |     1.57 

 21.417    0.67    0.74      0.696  O       |       |       |       |     1.57 

 21.500    0.66    0.73      0.696  O       |       |       |       |     1.57 

 21.583    0.66    0.72      0.695  O       |       |       |       |     1.57 

 21.667    0.65    0.71      0.695  O       |       |       |       |     1.57 

 21.750    0.64    0.70      0.694  O       |       |       |       |     1.57 

 21.833    0.64    0.69      0.694  O       |       |       |       |     1.57 

 21.917    0.63    0.69      0.694  O       |       |       |       |     1.57 

 22.000    0.63    0.68      0.693  O       |       |       |       |     1.57 

 22.083    0.62    0.67      0.693  O       |       |       |       |     1.57 

 22.167    0.62    0.67      0.693  O       |       |       |       |     1.57 

 22.250    0.61    0.66      0.692  O       |       |       |       |     1.56 

 22.333    0.61    0.65      0.692  O       |       |       |       |     1.56 

 22.417    0.60    0.65      0.692  O       |       |       |       |     1.56 

 22.500    0.60    0.64      0.691  O       |       |       |       |     1.56 

 22.583    0.59    0.63      0.691  O       |       |       |       |     1.56 

 22.667    0.59    0.63      0.691  O       |       |       |       |     1.56 

 22.750    0.58    0.62      0.690  O       |       |       |       |     1.56 

 22.833    0.58    0.62      0.690  O       |       |       |       |     1.56 

 22.917    0.57    0.61      0.690  O       |       |       |       |     1.56 

 23.000    0.57    0.61      0.690  O       |       |       |       |     1.56 

 23.083    0.56    0.60      0.689  O       |       |       |       |     1.56 

 23.167    0.56    0.60      0.689  O       |       |       |       |     1.56 

 23.250    0.56    0.59      0.689  O       |       |       |       |     1.56 

 23.333    0.55    0.59      0.689  O       |       |       |       |     1.56 

 23.417    0.55    0.58      0.688  O       |       |       |       |     1.56 

 23.500    0.54    0.58      0.688  O       |       |       |       |     1.56 

 23.583    0.54    0.57      0.688  O       |       |       |       |     1.56 

 23.667    0.54    0.57      0.688  O       |       |       |       |     1.56 

 23.750    0.53    0.56      0.688  O       |       |       |       |     1.56 

 23.833    0.53    0.56      0.687  O       |       |       |       |     1.55 

 23.917    0.53    0.55      0.687  O       |       |       |       |     1.55 

 24.000    0.52    0.55      0.687  O       |       |       |       |     1.55 

 24.083    0.51    0.55      0.687  O       |       |       |       |     1.55 

 24.167    0.43    0.54      0.686  O       |       |       |       |     1.55 

 24.250    0.27    0.51      0.685  O       |       |       |       |     1.55 

 24.333    0.18    0.47      0.683  O       |       |       |       |     1.55 

 24.417    0.13    0.43      0.681  O       |       |       |       |     1.54 

 24.500    0.10    0.39      0.679  O       |       |       |       |     1.54 

 24.583    0.08    0.35      0.677  O       |       |       |       |     1.53 

 24.667    0.06    0.31      0.675  O       |       |       |       |     1.53 

 24.750    0.05    0.28      0.674  O       |       |       |       |     1.53 

 24.833    0.04    0.25      0.672  O       |       |       |       |     1.52 

 24.917    0.03    0.22      0.671  O       |       |       |       |     1.52 

 25.000    0.02    0.20      0.670  O       |       |       |       |     1.52 

 25.083    0.02    0.17      0.668  O       |       |       |       |     1.52 

 25.167    0.01    0.15      0.667  O       |       |       |       |     1.51 

 25.250    0.01    0.13      0.666  O       |       |       |       |     1.51 

 25.333    0.01    0.12      0.666  O       |       |       |       |     1.51 

 25.417    0.01    0.10      0.665  O       |       |       |       |     1.51 



 25.500    0.00    0.09      0.664  O       |       |       |       |     1.51 

 25.583    0.00    0.08      0.664  O       |       |       |       |     1.51 

 25.667    0.00    0.07      0.663  O       |       |       |       |     1.51 

 25.750    0.00    0.06      0.663  O       |       |       |       |     1.51 

 25.833    0.00    0.05      0.662  O       |       |       |       |     1.50 

 25.917    0.00    0.04      0.662  O       |       |       |       |     1.50 

 26.000    0.00    0.04      0.662  O       |       |       |       |     1.50 

 26.083    0.00    0.03      0.662  O       |       |       |       |     1.50 

 26.167    0.00    0.03      0.661  O       |       |       |       |     1.50 

 26.250    0.00    0.03      0.661  O       |       |       |       |     1.50 

 26.333    0.00    0.02      0.661  O       |       |       |       |     1.50 

 26.417    0.00    0.02      0.661  O       |       |       |       |     1.50 

 26.500    0.00    0.02      0.661  O       |       |       |       |     1.50 

 26.583    0.00    0.01      0.661  O       |       |       |       |     1.50 

 26.667    0.00    0.01      0.661  O       |       |       |       |     1.50 

 26.750    0.00    0.01      0.660  O       |       |       |       |     1.50 

 26.833    0.00    0.01      0.660  O       |       |       |       |     1.50 

 26.917    0.00    0.01      0.660  O       |       |       |       |     1.50 

 27.000    0.00    0.01      0.660  O       |       |       |       |     1.50 

 27.083    0.00    0.01      0.660  O       |       |       |       |     1.50 

 27.167    0.00    0.01      0.660  O       |       |       |       |     1.50 

 27.250    0.00    0.00      0.660  O       |       |       |       |     1.50 

 27.333    0.00    0.00      0.660  O       |       |       |       |     1.50 

 27.417    0.00    0.00      0.660  O       |       |       |       |     1.50 

 27.500    0.00    0.00      0.660  O       |       |       |       |     1.50 

 27.583    0.00    0.00      0.660  O       |       |       |       |     1.50 

 27.667    0.00    0.00      0.660  O       |       |       |       |     1.50 

 27.750    0.00    0.00      0.660  O       |       |       |       |     1.50 

 27.833    0.00    0.00      0.660  O       |       |       |       |     1.50 

 27.917    0.00    0.00      0.660  O       |       |       |       |     1.50 

 28.000    0.00    0.00      0.660  O       |       |       |       |     1.50 

 28.083    0.00    0.00      0.660  O       |       |       |       |     1.50 

 28.167    0.00    0.00      0.660  O       |       |       |       |     1.50 

 

 

 Remaining water in basin =    0.66 (Ac.Ft) 

 

 

 ****************************HYDROGRAPH DATA**************************** 

   Number of intervals =   338 

   Time interval =    5.0 (Min.) 

   Maximum/Peak flow rate =        7.085 (CFS) 

   Total volume =       1.942 (Ac.Ft) 

  Status of hydrographs being held in storage 

             Stream 1  Stream 2  Stream 3  Stream 4  Stream 5 

  Peak (CFS)      0.000     0.000     0.000     0.000     0.000 

  Vol (Ac.Ft)      0.000     0.000     0.000     0.000     0.000 

 *********************************************************************** 

 

 -------------------------------------------------------------------- 
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APPENDIX F – HYDRAULIC ANALYSIS  

•  Rectangula r  Or i f ice Analys is  

•  Rectangula r  Wei r  Analys is  

•  Curb In le t  Ana lys is  fo r  In le t  A1  

•  Storm Dra in  L ine A WSPG Analys is  
 

 



Rectangular Orifice 6"x12"

Project Description

DischargeSolve For

Input Data

ft0.50Headwater Elevation

ft0.00Centroid Elevation

ft0.00Tailwater Elevation

0.600Discharge Coefficient

ft1.00Opening Width

ft0.5Opening Height

Results

cfs1.70Discharge

ft0.50
Headwater Height Above 
Centroid

ft0.00
Tailwater Height Above 
Centroid

ft²0.5Flow Area

ft/s3.40Velocity

Page 1 of 127 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

1/16/2023

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterRectangular Orifice Outlet Structure.fm8



Rating Table for Rectangular Orifice 6"x12"

Project Description

DischargeSolve For

Input Data

ft0.50Headwater Elevation

ft0.00Centroid Elevation

ft0.00Tailwater Elevation

0.600Discharge Coefficient

ft1.00Opening Width

ft0.5Opening Height

Velocity
(ft/s)

Discharge
(cfs)

Headwater Elevation
(ft)

(N/A)0.00

3.401.700.50

4.812.411.00

5.892.951.50

6.813.402.00

7.613.812.50

8.344.173.00

9.004.503.50

9.634.814.00

10.215.104.50

10.765.385.00

Page 1 of 127 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

1/16/2023

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution  
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Rectangular Weir

Project Description

DischargeSolve For

Input Data

ft0.50Headwater Elevation

ft0.00Crest Elevation

ft0.00Tailwater Elevation

ft^(1/2)/s3.33Weir Coefficient

ft1.5Crest Length

0Number Of Contractions

Results

cfs1.77Discharge

ft0.50
Headwater Height Above 
Crest

ft0.00Tailwater Height Above Crest

ft²0.8Flow Area

ft/s2.35Velocity

ft2.5Wetted Perimeter

ft1.50Top Width

Page 1 of 127 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

1/16/2023

FlowMaster
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Bentley Systems, Inc.  Haestad Methods Solution  
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Curb Inlet In Sag - 1

Project Description

SpreadSolve For

Input Data

cfs5.39Discharge

ft0.00Gutter Width

ft/ft0.000Gutter Cross Slope

ft/ft0.007Road Cross Slope

ft7.0Curb Opening Length

ft0.5Opening Height

HorizontalCurb Throat Type

in0.0Local Depression

in0.0Local Depression Width

degrees90.00Throat Incline Angle

Results

ft57.7Spread

in4.8Depth

in0.0Gutter Depression

in0.0Total Depression

Page 1 of 127 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

5/10/2023

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterUntitled1.fm8



 FILE: FlagLotCurbInlet.WSW                  W S P G W - CIVILDESIGN Version 14.08                                         PAGE    1 
                                Program Package Serial Number: 7159                                      
                                                    WATER SURFACE PROFILE LISTING                    Date: 5-10-2023  Time: 1:29:57 
                          Space Center Flag Lot                                                      
                            Storm Drain Line A-1                                                     
                              100-Year Storm Event                                                   
 ************************************************************************************************************************** ******** 
          | Invert  |  Depth |  Water  |    Q    |  Vel     Vel  |  Energy | Super |Critical|Flow Top|Height/|Base Wt|      |No Wth 
  Station |  Elev   |  (FT)  |  Elev   |  (CFS)  | (FPS)    Head |  Grd.El.|  Elev | Depth  | Width  |Dia.-FT|or I.D.|  ZL  |Prs/Pip 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-    -| 
  L/Elem  |Ch Slope |        |         |         |         SF Ave|    HF   |SE Dpth|Froude N|Norm Dp |  "N"  | X-Fall|  ZR  |Type Ch 
 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |******* 
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1000.000  2890.000    1.500  2891.500      5.39    3.05     .14  2891.64     .00     .89      .00    1.500     .000   .00   1   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
      .000    .0387                                         .0026      .00     1.50     .00     .52    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1000.000  2890.000    1.500  2891.500      5.39    3.05     .14  2891.64     .00     .89      .00    1.500     .000   .00   1   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     3.413    .0387                                         .0024      .01     1.50     .00     .52    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1003.413  2890.132    1.361  2891.493      5.39    3.20     .16  2891.65     .00     .89      .87    1.500     .000   .00   1   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     1.789    .0387                                         .0024      .00     1.36     .41     .52    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1005.201  2890.201    1.280  2891.481      5.39    3.36     .17  2891.66     .00     .89     1.06    1.500     .000   .00   1   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     1.361    .0387                                         .0026      .00     1.28     .48     .52    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1006.562  2890.254    1.214  2891.468      5.39    3.52     .19  2891.66     .00     .89     1.18    1.500     .000   .00   1   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
      .208    .0387                                         .0028      .00     1.21     .54     .52    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1006.771  2890.262    1.155  2891.417      5.39    3.69     .21  2891.63     .00     .89     1.26    1.500     .000   .00   1   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
 HYDRAULIC JUMP                                                                                                              
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1006.771  2890.262     .637  2890.899      5.39    7.54     .88  2891.78     .00     .89     1.48    1.500     .000   .00   1   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
      .822    .0387                                         .0175      .01      .64    1.91     .52    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1007.593  2890.293     .661  2890.954      5.39    7.19     .80  2891.76     .00     .89     1.49    1.500     .000   .00   1   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     2.082    .0387                                         .0154      .03      .66    1.79     .52    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1009.675  2890.374     .685  2891.059      5.39    6.85     .73  2891.79     .00     .89     1.49    1.500     .000   .00   1   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     1.616    .0387                                         .0135      .02      .69    1.67     .52    .013       .00   .00  PIPE    
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                                Program Package Serial Number: 7159                                      
                                                    WATER SURFACE PROFILE LISTING                    Date: 5-10-2023  Time: 1:29:57 
                          Space Center Flag Lot                                                      
                            Storm Drain Line A-1                                                     
                              100-Year Storm Event                                                   
 ************************************************************************************************************************** ******** 
          | Invert  |  Depth |  Water  |    Q    |  Vel     Vel  |  Energy | Super |Critical|Flow Top|Height/|Base Wt|      |No Wth 
  Station |  Elev   |  (FT)  |  Elev   |  (CFS)  | (FPS)    Head |  Grd.El.|  Elev | Depth  | Width  |Dia.-FT|or I.D.|  ZL  |Prs/Pip 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-    -| 
  L/Elem  |Ch Slope |        |         |         |         SF Ave|    HF   |SE Dpth|Froude N|Norm Dp |  "N"  | X-Fall|  ZR  |Type Ch 
 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |******* 
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1011.291  2890.437     .711  2891.147      5.39    6.54     .66  2891.81     .00     .89     1.50    1.500     .000   .00   1   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     1.252    .0387                                         .0119      .01      .71    1.55     .52    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1012.543  2890.485     .738  2891.222      5.39    6.23     .60  2891.83     .00     .89     1.50    1.500     .000   .00   1   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
      .944    .0387                                         .0105      .01      .74    1.45     .52    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1013.487  2890.521     .766  2891.287      5.39    5.94     .55  2891.84     .00     .89     1.50    1.500     .000   .00   1   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
      .691    .0387                                         .0092      .01      .77    1.35     .52    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1014.178  2890.548     .795  2891.343      5.39    5.67     .50  2891.84     .00     .89     1.50    1.500     .000   .00   1   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
      .465    .0387                                         .0081      .00      .80    1.25     .52    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1014.643  2890.566     .826  2891.393      5.39    5.40     .45  2891.85     .00     .89     1.49    1.500     .000   .00   1   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
      .269    .0387                                         .0072      .00      .83    1.16     .52    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1014.912  2890.577     .859  2891.436      5.39    5.15     .41  2891.85     .00     .89     1.48    1.500     .000   .00   1   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
      .088    .0387                                         .0063      .00      .86    1.08     .52    .013       .00   .00  PIPE    
  WALL  ENTRANCE                                                                                                             
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1015.000  2890.580     .896  2891.476      5.39    4.90     .37  2891.85     .00     .89     1.47    1.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
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                                         WATER SURFACE PROFILE - CHANNEL DEFINITION LISTING                              PAGE    1 

  CARD  SECT  CHN   NO OF  AVE PIER  HEIGHT 1  BASE    ZL    ZR   INV   Y(1)  Y(2)  Y(3)  Y(4)  Y(5)  Y(6)  Y(7)  Y(8)  Y(9)  Y(10)   

  CODE   NO   TYPE PIER/PIP WIDTH    DIAMETER  WIDTH              DROP 

  

  CD      1    4      1             1.500 

  CD      2    4      1             1.500 

                                                        W S P G W                                                      PAGE NO   1 

                             WATER SURFACE PROFILE - TITLE CARD LISTING 

 HEADING LINE NO 1 IS -  

                               Space Center Flag Lot                                                      

 HEADING LINE NO 2 IS - 

                               Storm Drain Line A-1                                                       

 HEADING LINE NO 3 IS - 

                               100-Year Storm Event                                                       

                                                        W S P G W                                                      PAGE NO   2 

                             WATER SURFACE PROFILE - ELEMENT CARD LISTING 

  ELEMENT NO   1 IS A SYSTEM OUTLET     *         *     * 

                      U/S DATA   STATION    INVERT  SECT                                     W S ELEV 

                                 1000.000 2890.000    1                                       2891.500 

  ELEMENT NO   2 IS A REACH             *         *     * 

                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS    ANGLE     ANG PT  MAN H 

                                 1015.000 2890.580    1               .013                          .000     .000      .000     0 

  ELEMENT NO   3 IS A  WALL  ENTRANCE                   * 

                      U/S DATA   STATION    INVERT  SECT              FP 

                                 1015.000 2890.580    2               .500 

  ELEMENT NO   4 IS A SYSTEM HEADWORKS                  *                      * 

                      U/S DATA   STATION    INVERT  SECT                                     W S ELEV 

                                 1015.000 2890.580    2                                     2890.580 
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NOAA Atlas 14, Volume 6, Version 2
Location name: Victorville, California, USA*

Latitude: 34.489°, Longitude: -117.2836°
Elevation: 2892.87 ft**

* source: ESRI Maps
** source: USGS

POINT PRECIPITATION FREQUENCY ESTIMATES

Sanja Perica, Sarah Dietz, Sarah Heim, Lillian Hiner, Kazungu Maitaria, Deborah Martin, Sandra
Pavlovic, Ishani Roy, Carl Trypaluk, Dale Unruh, Fenglin Yan, Michael Yekta, Tan Zhao, Geoffrey

Bonnin, Daniel Brewer, Li-Chuan Chen, Tye Parzybok, John Yarchoan

NOAA, National Weather Service, Silver Spring, Maryland

PF_tabular | PF_graphical | Maps_&_aerials

PF tabular
PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)1

Duration
Average recurrence interval (years)

1 2 5 10 25 50 100 200 500 1000

5-min 0.090
(0.075‑0.111)

0.126
(0.104‑0.154)

0.176
(0.144‑0.216)

0.218
(0.178‑0.270)

0.279
(0.220‑0.357)

0.329
(0.255‑0.430)

0.383
(0.289‑0.512)

0.440
(0.323‑0.606)

0.523
(0.369‑0.751)

0.592
(0.403‑0.878)

10-min 0.130
(0.107‑0.159)

0.181
(0.149‑0.221)

0.252
(0.207‑0.309)

0.313
(0.255‑0.387)

0.400
(0.316‑0.512)

0.472
(0.365‑0.616)

0.548
(0.414‑0.734)

0.631
(0.463‑0.869)

0.750
(0.528‑1.08)

0.848
(0.577‑1.26)

15-min 0.157
(0.130‑0.192)

0.219
(0.180‑0.268)

0.304
(0.250‑0.374)

0.378
(0.308‑0.468)

0.484
(0.382‑0.619)

0.571
(0.441‑0.746)

0.663
(0.501‑0.888)

0.763
(0.560‑1.05)

0.907
(0.639‑1.30)

1.03
(0.698‑1.52)

30-min 0.213
(0.176‑0.260)

0.296
(0.245‑0.363)

0.413
(0.340‑0.507)

0.513
(0.418‑0.635)

0.657
(0.518‑0.840)

0.774
(0.599‑1.01)

0.900
(0.679‑1.20)

1.03
(0.760‑1.43)

1.23
(0.867‑1.77)

1.39
(0.947‑2.07)

60-min 0.257
(0.212‑0.314)

0.358
(0.295‑0.438)

0.498
(0.410‑0.612)

0.618
(0.505‑0.766)

0.792
(0.625‑1.01)

0.934
(0.722‑1.22)

1.09
(0.819‑1.45)

1.25
(0.917‑1.72)

1.49
(1.05‑2.13)

1.68
(1.14‑2.49)

2-hr 0.362
(0.299‑0.443)

0.488
(0.402‑0.597)

0.661
(0.544‑0.812)

0.809
(0.660‑1.00)

1.02
(0.806‑1.31)

1.19
(0.922‑1.56)

1.37
(1.04‑1.84)

1.57
(1.15‑2.16)

1.85
(1.30‑2.65)

2.07
(1.41‑3.08)

3-hr 0.437
(0.361‑0.535)

0.582
(0.480‑0.713)

0.781
(0.643‑0.959)

0.951
(0.776‑1.18)

1.19
(0.941‑1.53)

1.39
(1.07‑1.81)

1.59
(1.20‑2.13)

1.81
(1.33‑2.49)

2.12
(1.50‑3.05)

2.37
(1.62‑3.52)

6-hr 0.596
(0.492‑0.729)

0.788
(0.650‑0.965)

1.05
(0.863‑1.29)

1.27
(1.03‑1.57)

1.58
(1.25‑2.02)

1.83
(1.41‑2.39)

2.09
(1.58‑2.80)

2.37
(1.74‑3.25)

2.75
(1.94‑3.95)

3.07
(2.09‑4.55)

12-hr 0.766
(0.632‑0.936)

1.02
(0.843‑1.25)

1.37
(1.13‑1.68)

1.66
(1.35‑2.05)

2.06
(1.62‑2.63)

2.37
(1.84‑3.10)

2.70
(2.04‑3.62)

3.05
(2.24‑4.20)

3.53
(2.49‑5.06)

3.91
(2.66‑5.81)

24-hr 1.00
(0.887‑1.15)

1.36
(1.20‑1.57)

1.84
(1.62‑2.12)

2.23
(1.95‑2.60)

2.77
(2.35‑3.34)

3.20
(2.66‑3.93)

3.64
(2.95‑4.58)

4.10
(3.23‑5.31)

4.73
(3.58‑6.38)

5.23
(3.82‑7.31)

2-day 1.16
(1.03‑1.33)

1.60
(1.41‑1.84)

2.18
(1.93‑2.52)

2.66
(2.33‑3.10)

3.33
(2.82‑4.01)

3.85
(3.19‑4.73)

4.39
(3.55‑5.52)

4.95
(3.90‑6.41)

5.72
(4.33‑7.72)

6.34
(4.63‑8.85)

3-day 1.26
(1.12‑1.45)

1.75
(1.55‑2.01)

2.40
(2.12‑2.78)

2.94
(2.58‑3.43)

3.69
(3.13‑4.44)

4.27
(3.55‑5.25)

4.88
(3.95‑6.14)

5.51
(4.34‑7.14)

6.38
(4.83‑8.62)

7.08
(5.17‑9.89)

4-day 1.34
(1.19‑1.54)

1.86
(1.65‑2.15)

2.57
(2.27‑2.96)

3.14
(2.75‑3.66)

3.94
(3.34‑4.74)

4.56
(3.79‑5.61)

5.21
(4.22‑6.56)

5.88
(4.63‑7.61)

6.81
(5.15‑9.19)

7.55
(5.51‑10.5)

7-day 1.45
(1.29‑1.67)

2.00
(1.77‑2.31)

2.74
(2.42‑3.17)

3.35
(2.94‑3.91)

4.19
(3.55‑5.05)

4.85
(4.02‑5.96)

5.52
(4.47‑6.95)

6.22
(4.90‑8.06)

7.19
(5.43‑9.70)

7.95
(5.80‑11.1)

10-day 1.53
(1.36‑1.77)

2.11
(1.87‑2.43)

2.88
(2.54‑3.33)

3.52
(3.08‑4.10)

4.39
(3.72‑5.29)

5.08
(4.21‑6.24)

5.78
(4.68‑7.28)

6.51
(5.13‑8.43)

7.51
(5.68‑10.1)

8.30
(6.07‑11.6)

20-day 1.76
(1.56‑2.02)

2.43
(2.16‑2.81)

3.34
(2.95‑3.86)

4.10
(3.59‑4.78)

5.15
(4.37‑6.20)

5.98
(4.96‑7.35)

6.83
(5.53‑8.60)

7.72
(6.08‑10.00)

8.95
(6.76‑12.1)

9.91
(7.24‑13.8)

30-day 1.99
(1.76‑2.29)

2.77
(2.45‑3.19)

3.83
(3.38‑4.43)

4.72
(4.14‑5.50)

5.98
(5.07‑7.20)

6.98
(5.79‑8.58)

8.01
(6.49‑10.1)

9.10
(7.17‑11.8)

10.6
(8.02‑14.3)

11.8
(8.62‑16.5)

45-day 2.33
(2.07‑2.68)

3.26
(2.88‑3.75)

4.54
(4.01‑5.24)

5.64
(4.94‑6.57)

7.21
(6.11‑8.68)

8.47
(7.03‑10.4)

9.80
(7.94‑12.3)

11.2
(8.84‑14.5)

13.2
(9.99‑17.8)

14.8
(10.8‑20.7)

60-day 2.55
(2.26‑2.93)

3.55
(3.15‑4.09)

4.97
(4.39‑5.75)

6.21
(5.44‑7.23)

8.00
(6.78‑9.63)

9.47
(7.86‑11.6)

11.0
(8.94‑13.9)

12.7
(10.0‑16.5)

15.1
(11.4‑20.4)

17.1
(12.5‑23.9)

1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).
Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency estimates (for
a given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper bounds are not
checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.
Please refer to NOAA Atlas 14 document for more information.
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Preface
Soil surveys contain information that affects land use planning in survey areas. 
They highlight soil limitations that affect various land uses and provide information 
about the properties of the soils in the survey areas. Soil surveys are designed for 
many different users, including farmers, ranchers, foresters, agronomists, urban 
planners, community officials, engineers, developers, builders, and home buyers. 
Also, conservationists, teachers, students, and specialists in recreation, waste 
disposal, and pollution control can use the surveys to help them understand, 
protect, or enhance the environment.

Various land use regulations of Federal, State, and local governments may impose 
special restrictions on land use or land treatment. Soil surveys identify soil 
properties that are used in making various land use or land treatment decisions. 
The information is intended to help the land users identify and reduce the effects of 
soil limitations on various land uses. The landowner or user is responsible for 
identifying and complying with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area 
planning, onsite investigation is needed to supplement this information in some 
cases. Examples include soil quality assessments (http://www.nrcs.usda.gov/wps/
portal/nrcs/main/soils/health/) and certain conservation and engineering 
applications. For more detailed information, contact your local USDA Service Center 
(https://offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil 
Scientist (http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?
cid=nrcs142p2_053951).

Great differences in soil properties can occur within short distances. Some soils are 
seasonally wet or subject to flooding. Some are too unstable to be used as a 
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as 
septic tank absorption fields. A high water table makes a soil poorly suited to 
basements or underground installations.

The National Cooperative Soil Survey is a joint effort of the United States 
Department of Agriculture and other Federal agencies, State agencies including the 
Agricultural Experiment Stations, and local agencies. The Natural Resources 
Conservation Service (NRCS) has leadership for the Federal part of the National 
Cooperative Soil Survey.

Information about soils is updated periodically. Updated information is available 
through the NRCS Web Soil Survey, the site for official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
programs and activities on the basis of race, color, national origin, age, disability, 
and where applicable, sex, marital status, familial status, parental status, religion, 
sexual orientation, genetic information, political beliefs, reprisal, or because all or a 
part of an individual's income is derived from any public assistance program. (Not 
all prohibited bases apply to all programs.) Persons with disabilities who require 
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alternative means for communication of program information (Braille, large print, 
audiotape, etc.) should contact USDA's TARGET Center at (202) 720-2600 (voice 
and TDD). To file a complaint of discrimination, write to USDA, Director, Office of 
Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-9410 or 
call (800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA is an equal opportunity 
provider and employer.
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How Soil Surveys Are Made
Soil surveys are made to provide information about the soils and miscellaneous 
areas in a specific area. They include a description of the soils and miscellaneous 
areas and their location on the landscape and tables that show soil properties and 
limitations affecting various uses. Soil scientists observed the steepness, length, 
and shape of the slopes; the general pattern of drainage; the kinds of crops and 
native plants; and the kinds of bedrock. They observed and described many soil 
profiles. A soil profile is the sequence of natural layers, or horizons, in a soil. The 
profile extends from the surface down into the unconsolidated material in which the 
soil formed or from the surface down to bedrock. The unconsolidated material is 
devoid of roots and other living organisms and has not been changed by other 
biological activity.

Currently, soils are mapped according to the boundaries of major land resource 
areas (MLRAs). MLRAs are geographically associated land resource units that 
share common characteristics related to physiography, geology, climate, water 
resources, soils, biological resources, and land uses (USDA, 2006). Soil survey 
areas typically consist of parts of one or more MLRA.

The soils and miscellaneous areas in a survey area occur in an orderly pattern that 
is related to the geology, landforms, relief, climate, and natural vegetation of the 
area. Each kind of soil and miscellaneous area is associated with a particular kind 
of landform or with a segment of the landform. By observing the soils and 
miscellaneous areas in the survey area and relating their position to specific 
segments of the landform, a soil scientist develops a concept, or model, of how they 
were formed. Thus, during mapping, this model enables the soil scientist to predict 
with a considerable degree of accuracy the kind of soil or miscellaneous area at a 
specific location on the landscape.

Commonly, individual soils on the landscape merge into one another as their 
characteristics gradually change. To construct an accurate soil map, however, soil 
scientists must determine the boundaries between the soils. They can observe only 
a limited number of soil profiles. Nevertheless, these observations, supplemented 
by an understanding of the soil-vegetation-landscape relationship, are sufficient to 
verify predictions of the kinds of soil in an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil profiles that they studied. They 
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock 
fragments, distribution of plant roots, reaction, and other features that enable them 
to identify soils. After describing the soils in the survey area and determining their 
properties, the soil scientists assigned the soils to taxonomic classes (units). 
Taxonomic classes are concepts. Each taxonomic class has a set of soil 
characteristics with precisely defined limits. The classes are used as a basis for 
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic 
classification used in the United States, is based mainly on the kind and character 
of soil properties and the arrangement of horizons within the profile. After the soil 
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scientists classified and named the soils in the survey area, they compared the 
individual soils with similar soils in the same taxonomic class in other areas so that 
they could confirm data and assemble additional data based on experience and 
research.

The objective of soil mapping is not to delineate pure map unit components; the 
objective is to separate the landscape into landforms or landform segments that 
have similar use and management requirements. Each map unit is defined by a 
unique combination of soil components and/or miscellaneous areas in predictable 
proportions. Some components may be highly contrasting to the other components 
of the map unit. The presence of minor components in a map unit in no way 
diminishes the usefulness or accuracy of the data. The delineation of such 
landforms and landform segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, onsite 
investigation is needed to define and locate the soils and miscellaneous areas.

Soil scientists make many field observations in the process of producing a soil map. 
The frequency of observation is dependent upon several factors, including scale of 
mapping, intensity of mapping, design of map units, complexity of the landscape, 
and experience of the soil scientist. Observations are made to test and refine the 
soil-landscape model and predictions and to verify the classification of the soils at 
specific locations. Once the soil-landscape model is refined, a significantly smaller 
number of measurements of individual soil properties are made and recorded. 
These measurements may include field measurements, such as those for color, 
depth to bedrock, and texture, and laboratory measurements, such as those for 
content of sand, silt, clay, salt, and other components. Properties of each soil 
typically vary from one point to another across the landscape.

Observations for map unit components are aggregated to develop ranges of 
characteristics for the components. The aggregated values are presented. Direct 
measurements do not exist for every property presented for every map unit 
component. Values for some properties are estimated from combinations of other 
properties.

While a soil survey is in progress, samples of some of the soils in the area generally 
are collected for laboratory analyses and for engineering tests. Soil scientists 
interpret the data from these analyses and tests as well as the field-observed 
characteristics and the soil properties to determine the expected behavior of the 
soils under different uses. Interpretations for all of the soils are field tested through 
observation of the soils in different uses and under different levels of management. 
Some interpretations are modified to fit local conditions, and some new 
interpretations are developed to meet local needs. Data are assembled from other 
sources, such as research information, production records, and field experience of 
specialists. For example, data on crop yields under defined levels of management 
are assembled from farm records and from field or plot experiments on the same 
kinds of soil.

Predictions about soil behavior are based not only on soil properties but also on 
such variables as climate and biological activity. Soil conditions are predictable over 
long periods of time, but they are not predictable from year to year. For example, 
soil scientists can predict with a fairly high degree of accuracy that a given soil will 
have a high water table within certain depths in most years, but they cannot predict 
that a high water table will always be at a specific level in the soil on a specific date.

After soil scientists located and identified the significant natural bodies of soil in the 
survey area, they drew the boundaries of these bodies on aerial photographs and 
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identified each as a specific map unit. Aerial photographs show trees, buildings, 
fields, roads, and rivers, all of which help in locating boundaries accurately.
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Soil Map
The soil map section includes the soil map for the defined area of interest, a list of 
soil map units on the map and extent of each map unit, and cartographic symbols 
displayed on the map. Also presented are various metadata about data used to 
produce the map, and a description of each soil map unit.
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Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Map Unit Polygons

Soil Map Unit Lines

Soil Map Unit Points
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Special Line Features

Water Features
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Transportation
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Interstate Highways
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Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:24,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: San Bernardino County, California, Mojave 
River Area
Survey Area Data: Version 14, Sep 1, 2022

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: Mar 17, 2022—Jun 
12, 2022

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
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MAP LEGEND MAP INFORMATION

imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.
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Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

107 BRYMAN LOAMY FINE SAND, 
5 TO 9 PERCENT SLOPES

1.5 11.6%

108 BRYMAN LOAMY FINE SAND, 
9 TO 15 PERCENT SLOPES

2.1 15.8%

113 CAJON SAND, 2 TO 9 
PERCENT SLOPES

9.5 72.3%

130 HAPLARGIDS-CALCIORTHIDS 
COMPLEX, 15 TO 50 
PERCENT SLOPES

0.0 0.3%

Totals for Area of Interest 13.2 100.0%

Map Unit Descriptions
The map units delineated on the detailed soil maps in a soil survey represent the 
soils or miscellaneous areas in the survey area. The map unit descriptions, along 
with the maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more 
major kinds of soil or miscellaneous areas. A map unit is identified and named 
according to the taxonomic classification of the dominant soils. Within a taxonomic 
class there are precisely defined limits for the properties of the soils. On the 
landscape, however, the soils are natural phenomena, and they have the 
characteristic variability of all natural phenomena. Thus, the range of some 
observed properties may extend beyond the limits defined for a taxonomic class. 
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without 
including areas of other taxonomic classes. Consequently, every map unit is made 
up of the soils or miscellaneous areas for which it is named and some minor 
components that belong to taxonomic classes other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the 
map unit, and thus they do not affect use and management. These are called 
noncontrasting, or similar, components. They may or may not be mentioned in a 
particular map unit description. Other minor components, however, have properties 
and behavioral characteristics divergent enough to affect use or to require different 
management. These are called contrasting, or dissimilar, components. They 
generally are in small areas and could not be mapped separately because of the 
scale used. Some small areas of strongly contrasting soils or miscellaneous areas 
are identified by a special symbol on the maps. If included in the database for a 
given area, the contrasting minor components are identified in the map unit 
descriptions along with some characteristics of each. A few areas of minor 
components may not have been observed, and consequently they are not 
mentioned in the descriptions, especially where the pattern was so complex that it 
was impractical to make enough observations to identify all the soils and 
miscellaneous areas on the landscape.
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The presence of minor components in a map unit in no way diminishes the 
usefulness or accuracy of the data. The objective of mapping is not to delineate 
pure taxonomic classes but rather to separate the landscape into landforms or 
landform segments that have similar use and management requirements. The 
delineation of such segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, however, 
onsite investigation is needed to define and locate the soils and miscellaneous 
areas.

An identifying symbol precedes the map unit name in the map unit descriptions. 
Each description includes general facts about the unit and gives important soil 
properties and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for 
differences in texture of the surface layer, all the soils of a series have major 
horizons that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness, 
salinity, degree of erosion, and other characteristics that affect their use. On the 
basis of such differences, a soil series is divided into soil phases. Most of the areas 
shown on the detailed soil maps are phases of soil series. The name of a soil phase 
commonly indicates a feature that affects use or management. For example, Alpha 
silt loam, 0 to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas. 
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate 
pattern or in such small areas that they cannot be shown separately on the maps. 
The pattern and proportion of the soils or miscellaneous areas are somewhat similar 
in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or 
miscellaneous areas that are shown as one unit on the maps. Because of present 
or anticipated uses of the map units in the survey area, it was not considered 
practical or necessary to map the soils or miscellaneous areas separately. The 
pattern and relative proportion of the soils or miscellaneous areas are somewhat 
similar. Alpha-Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas 
that could be mapped individually but are mapped as one unit because similar 
interpretations can be made for use and management. The pattern and proportion 
of the soils or miscellaneous areas in a mapped area are not uniform. An area can 
be made up of only one of the major soils or miscellaneous areas, or it can be made 
up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil 
material and support little or no vegetation. Rock outcrop is an example.
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San Bernardino County, California, Mojave River Area

107—BRYMAN LOAMY FINE SAND, 5 TO 9 PERCENT SLOPES

Map Unit Setting
National map unit symbol: hkrc
Elevation: 3,000 to 3,200 feet
Mean annual precipitation: 3 to 6 inches
Mean annual air temperature: 59 to 63 degrees F
Frost-free period: 180 to 280 days
Farmland classification: Prime farmland if irrigated

Map Unit Composition
Bryman and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Bryman

Setting
Landform: Fan remnants
Landform position (two-dimensional): Backslope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium derived from granite sources

Typical profile
H1 - 0 to 9 inches: loamy fine sand
H2 - 9 to 39 inches: sandy clay loam
H3 - 39 to 60 inches: loamy sand

Properties and qualities
Slope: 5 to 9 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20 

to 0.57 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 5 percent
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water supply, 0 to 60 inches: Moderate (about 6.9 inches)

Interpretive groups
Land capability classification (irrigated): 3e
Land capability classification (nonirrigated): 7e
Hydrologic Soil Group: C
Ecological site: R030XF012CA - Sandy
Hydric soil rating: No

Minor Components

Cajon
Percent of map unit: 5 percent
Hydric soil rating: No

Custom Soil Resource Report
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Helendale
Percent of map unit: 5 percent
Hydric soil rating: No

Bryman, sloping
Percent of map unit: 5 percent
Hydric soil rating: No

108—BRYMAN LOAMY FINE SAND, 9 TO 15 PERCENT SLOPES

Map Unit Setting
National map unit symbol: hkrd
Elevation: 3,000 to 3,200 feet
Mean annual precipitation: 3 to 6 inches
Mean annual air temperature: 59 to 63 degrees F
Frost-free period: 180 to 280 days
Farmland classification: Not prime farmland

Map Unit Composition
Bryman and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Bryman

Setting
Landform: Fan remnants
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium derived from granite sources

Typical profile
H1 - 0 to 9 inches: loamy fine sand
H2 - 9 to 39 inches: sandy clay loam
H3 - 39 to 60 inches: loamy sand

Properties and qualities
Slope: 9 to 15 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20 

to 0.57 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 5 percent
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water supply, 0 to 60 inches: Moderate (about 6.9 inches)
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Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7e
Hydrologic Soil Group: C
Ecological site: R030XF012CA - Sandy
Hydric soil rating: No

Minor Components

Helendale
Percent of map unit: 3 percent
Hydric soil rating: No

Bryman, steep
Percent of map unit: 3 percent

Cajon
Percent of map unit: 3 percent
Hydric soil rating: No

Lavic
Percent of map unit: 3 percent
Hydric soil rating: No

Bryman, gravelly surface
Percent of map unit: 3 percent
Hydric soil rating: No

113—CAJON SAND, 2 TO 9 PERCENT SLOPES

Map Unit Setting
National map unit symbol: hkrk
Elevation: 1,800 to 3,500 feet
Mean annual precipitation: 3 to 6 inches
Mean annual air temperature: 59 to 68 degrees F
Frost-free period: 180 to 290 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Cajon and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Cajon

Setting
Landform: Alluvial fans
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
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Parent material: Alluvium derived from mixed sources

Typical profile
A - 0 to 6 inches: sand
C1 - 6 to 25 inches: sand
C2 - 25 to 60 inches: gravelly sand

Properties and qualities
Slope: 0 to 4 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Somewhat excessively drained
Runoff class: Very low
Capacity of the most limiting layer to transmit water (Ksat): High to very high (5.95 

to 19.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 1 percent
Available water supply, 0 to 60 inches: Very low (about 3.0 inches)

Interpretive groups
Land capability classification (irrigated): 4e
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: A
Ecological site: R030XF012CA - Sandy
Hydric soil rating: No

Minor Components

Helendale
Percent of map unit: 5 percent
Landform: Alluvial fans
Hydric soil rating: No

Kimberlina
Percent of map unit: 5 percent
Landform: Alluvial fans
Hydric soil rating: No

Cajon, gravelly surface
Percent of map unit: 5 percent
Landform: Alluvial fans

130—HAPLARGIDS-CALCIORTHIDS COMPLEX, 15 TO 50 PERCENT 
SLOPES

Map Unit Setting
National map unit symbol: hks3
Elevation: 2,600 to 4,100 feet
Mean annual precipitation: 3 to 6 inches
Mean annual air temperature: 59 to 63 degrees F
Frost-free period: 180 to 280 days
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Farmland classification: Not prime farmland

Map Unit Composition
Haplargids and similar soils: 50 percent
Minor components: 50 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Haplargids

Setting
Landform: Fan remnants
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Concave
Across-slope shape: Concave
Parent material: Alluvium derived from granite sources

Typical profile
H1 - 0 to 60 inches: variable

Properties and qualities
Slope: 15 to 50 percent
Depth to restrictive feature: More than 80 inches
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Very low (about 0.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydric soil rating: No

Minor Components

Calciorthids
Percent of map unit: 25 percent
Landform: Hills
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: No

Unnamed soils
Percent of map unit: 10 percent
Hydric soil rating: No

Badland
Percent of map unit: 5 percent
Hydric soil rating: No

Cajon
Percent of map unit: 5 percent
Hydric soil rating: No

Bryman
Percent of map unit: 3 percent
Hydric soil rating: No
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Mohave varient, s
Percent of map unit: 2 percent
Hydric soil rating: No
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1.0 INTRODUCTION 

 
1.1 GENERAL 
 
This report presents the results of a geotechnical investigation performed by 
Geotechnical Professionals Inc. (GPI) for the proposed trailer lot expansion at the subject site 
in Victorville, California. The site location is shown on the Site Location Map, Figure 1. 
 
1.2 PROJECT DESCRIPTION 
 
The proposed project will consist of a new paved trailer parking lot and drives across the 
approximately 8.3-acre site. There will also be a new guard shack building located at the 
southwest corner of the new parking lot. Floor slabs for the guard shack will be supported on-
grade. The project will also include storm water infiltration systems, and landscaping on the 
remainder of the site.  
 
Proposed finished elevations were not available at the time of preparing this report, however 
grades are anticipated to be predominately within 2 to 4 feet of existing grades. The finished 
grades for the proposed guard shack are anticipated to be within 2 to 4 feet of existing grades. 
Based on similar past projects, we assume that maximum wall loads will be on the order of 2 
kips per lineal foot (dead plus live loads).  
 
Our recommendations are based upon the above structural and finish grade information. We 
should be notified if the actual loads and/or grades differ or change during the project design to 
either confirm or modify our recommendations. Also, when the project grading and foundation 
plans become available, we should be provided with copies for review and comment. 
 
1.3 PURPOSE OF INVESTIGATION 
 
The primary purpose of this investigation and report is to provide an evaluation of the existing 
geotechnical conditions at the site as they relate to the design and construction of the proposed 
development. More specifically, this investigation was aimed at providing geotechnical 
recommendations for earthwork, and design of foundations and pavements. 
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2.0 SCOPE OF WORK 

 
Our scope of work included subsurface exploration, field infiltration testing, laboratory testing, 
engineering analysis and the preparation of this report.  
 
Our subsurface exploration consisted of six hollow stem auger borings and two infiltration test 
wells. The borings were performed to depths of approximately 4 to 26 feet below existing grade 
and the percolation wells were installed at depths of 10 to 12 feet below existing grades. Boring 
B-6 was refused on concrete prior to reaching its desired depth of 5 feet. A description of field 
procedures and logs of the borings are presented in the attached Appendix A. The procedures 
and results of the infiltration tests are discussed in this report. The approximate locations of the 
subsurface explorations are shown on the Site Plan, Figure 2. 
 
Laboratory testing was performed on selected representative samples as an aid in soil 
classification and to evaluate the engineering properties of the soils. The geotechnical 
laboratory testing program included determinations of moisture content and dry density, grain 
size analyses, R-value and maximum density. R-value testing was performed by Geo-Logic 
under subcontract to GPI. Their test results are presented Appendix B. Corrosivity testing was 
performed as part of a previous investigation of the adjacent site by others (CHJ, 2016). The 
results of their testing have been incorporated in this report.  
 
Engineering evaluations were performed to provide earthwork criteria, foundation design 
parameters, and assessments of seismic hazards. The results of our evaluations are presented 
in the remainder of the report.  
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3.0 SITE CONDITIONS 

 
3.1  SURFACE CONDITIONS 
 
The site is bound to the north, west, and east by three different industrial/distribution buildings 
with associated surface trailer parking, and west of local rail spurs adjacent to a drainage 
channel and rail tracks. The site is predominately vacant with pockets of brush. Stockpiles of 
soil on the order of 5 feet high are in the southeast corner of the site that are likely associated 
with the previous cogeneration facility that (based on historical images) appears to have been 
deconstructed in 2015.  
 
In general, the site slopes gently downward from south to north with a change in ground 
surface elevation from about Elevation +2902 feet to +2894 feet across the site. 
 
3.2  SUBSURFACE SOIL CONDITIONS 
 
Our field investigation disclosed a subsurface profile consisting of fill soils overlying natural 
soils. Detailed descriptions of the conditions encountered are shown on the Log of Borings in 
Appendix A.  
 
We encountered undocumented fills to approximately 2 to 5 feet below existing grade in the 
explorations. The fill materials encountered consisted of medium dense, dry to slightly moist 
silty sands and sands with varying amount of gravel. The deeper fill soils were predominately 
associated with the existing unpaved entrance drive along the southern property line at the site. 
Limited areas may have deeper undocumented fill soils in the vicinity of the previous 
cogeneration plant (near boring B-6) in the southeastern corner of the site.  
 
The natural soils consist predominately of silty sand with varying amounts of gravel and 
possible cobbles to a depth of approximately 13 to 15 feet where we encountered layered 
clayey sands, silty sands, and gravelly sands. In general, the native soils were dense to very 
dense and very stiff to hard. The natural soils have moderate to high strength and low 
compressibility characteristics.  
 
Groundwater was not encountered in our explorations drilled to a maximum depth of 26 feet 
below ground surface. Published data by the California Department of Water Resources 
indicates groundwater is deeper than 100 feet below the ground surface.  
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4.0 CONCLUSIONS AND RECOMMENDATIONS 

 
4.1 OVERVIEW 
 
Based on the results of our investigation, it is our opinion that from a geotechnical viewpoint it is 
feasible to develop the site as proposed, provided the geotechnical constraints discussed 
below are mitigated. The most significant geotechnical issues that will affect the design and 
construction of the proposed building are as follows: 
 

• Undocumented fills were reported to depths of up to 2 to 5 feet below existing 
grade in the vicinity of the proposed guard shack building. The fill soils are not 
considered to be suitable for direct support of foundations or floor slabs without 
remedial earthwork. For the proposed guard shack, we recommend removal and 
recompaction of the fill and a portion of the upper low-density natural soils to 
provide uniform support for the planned foundations and floor slab. 

 
• Current moisture contents of the upper soils are generally well below the 

optimum moisture content so that moisture conditioning (wetting) will be 
required.  

 
• The upper on-site soils are predominantly dry to slightly moist, medium dense 

silty sands and sands with silt. As such, the soils are considered to be 
susceptible to caving in open cuts and excavations. Care should be taken to 
maintain support of the soils and structures left in-place adjacent to planned 
excavations.  

 
Our recommendations related to the geotechnical aspects of the development of the site are 
presented in the subsequent sections of this report. 
 
4.2 SEISMIC DESIGN 
 
4.2.1 General 
 
The site is in a seismically active area of Southern California and is likely to be subjected to 
strong ground shaking due to earthquakes on nearby faults. 
 
We assume the seismic design of the proposed development will be in accordance with the 
2022 California Building Code (CBC) criteria. Based on the results of our investigation, a 
Site Class D may be used for the seismic design of the proposed building.  
 
4.2.2 Strong Ground Motion Potential 
 
Based on published information (geohazards.usgs.gov), the most significant fault in the 
proximity of the site is the San Andreas (San Bernardino N.), which is located about 18 miles 
from the site.  
 
During the life of the project, the site will likely be subject to strong ground motions due to 
earthquakes on nearby faults. Based on the USGS website (earthquake.usgs.gov), we 
computed that the site could be subjected to a peak ground acceleration (PGAM) of 0.55g for a 
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mean magnitude 7.0 earthquake. This acceleration has been computed using the mapped 
Maximum Considered Geometric Mean peak ground acceleration from the ASCE 7-16 (for 
2022 CBC) and a site coefficient (FPGA) based on Site Class. The predominant earthquake 
magnitude was determined using a 2-percent probability of exceedance in a 50-year period, or 
an average return period of 2,475 years. The structural design will need to incorporate 
measures to mitigate the effects of strong ground motion. 
 
The corresponding seismic design parameters from the CBC are as follows: 
 
2022 CBC: 
 
SS = 1.20g   SMS = Fa * SS = 1.22g  SDS = 2/3 * SMS = 0.82g 
S1 = 0.46g   SM1 = FV * S1 = 0.85g  SD1 = 2/3 * SM1 = 0.56g  
 
The above seismic code values should be confirmed by the Project Structural Engineer using 
the value above and the pertinent internet website and tables from the building code. The 
Project Structural Engineer should also evaluate the period of the proposed structure with 
respect to the TS value above when reviewing whether a site-specific response analysis will be 
requested.  
 
4.2.3 Potential for Ground Rupture 
 
There are no known active faults crossing or projecting through the site. The site is not located 
in an Alquist-Priolo Earthquake Fault Zone. Therefore, ground rupture at this site due to faulting 
is considered unlikely. 
 
4.2.4 Liquefaction and Seismic Settlement 
 
The site is not located within a zone identified as having a potential for liquefaction by the State, 
as the quadrangle has not yet been assessed. Additionally, the site is not located in a zone 
identified as having a potential for liquefaction by the County. Due to the deep historic 
groundwater levels, we do not anticipate liquefaction induced settlement to negatively impact 
the site.  
 
Seismic ground subsidence, not related to liquefaction, occurs when loose, granular soils 
above the groundwater are densified during strong earthquake shaking. Based on our 
analyses, we estimate a potential dry seismic settlement of less than ¼-inch. The differential 
seismic settlement is estimated to be less than ¼-inch across a span of 60 feet. 
 
4.3 EARTHWORK 
 
The earthwork for the planned improvements is anticipated to consist of clearing and 
excavation of undocumented fill and upper natural soils, subgrade preparation, and the 
placement and compaction of fill.  
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4.3.1 Clearing  
 
Prior to grading, performing excavations or constructing the proposed improvements, the areas 
to be developed should be stripped of vegetation and cleared of debris. Buried obstructions, 
such as abandoned utilities, and tree roots should be removed from areas to be developed. 
Deleterious material generated during the clearing operation should be removed from the site. 
Existing vegetation should not be mixed into the soils.  
 
Although not encountered in our explorations, if cesspools or septic systems are encountered, 
they should be removed in their entirety. The resulting excavation should be backfilled with 
properly compacted fill soils. As an alternative, cesspools can be backfilled with lean sand-
cement slurry. At the conclusion of the clearing operations, a representative of GPI should 
observe and accept the site prior to further grading. 
 
4.3.2 Excavations 
 
Excavations at this site will include removals of undocumented fill and disturbed and low-
density natural soils, footing excavations, and trenching for proposed utility lines. 
 
Building Pad, Pavements and Minor Structures  
 
To provide uniform support for the planned building, prior to placement of fills or construction of 
the building, the existing fill and a portion of the upper natural soils within the proposed building 
pad should be removed and replaced as properly compacted fill. For planning purposes, 
removals for the building pad should extend to a depth of 3 feet below existing grades and at 
least 2 feet below the base of foundations, whichever is deeper.  
 
Removals below minor structures, such as free-standing walls and trash enclosures, should 
extend to a depth of 2 feet below existing grade or 1 foot below the base of the foundation, 
whichever is deeper. For pavement and flatwork subgrade, removals should extend at least 1 
foot below existing grades or the proposed subgrade, whichever is deeper.  
 
The actual depths of removals should be determined in the field during grading by GPI. The 
soils exposed at the base of the overexcavation should be processed in place as described in 
the “Subgrade Preparation” section of this report. 
 
Excavation of the soils at the site should be readily achieved using conventional methods. The 
contractor should determine the best method for removal based on the subsurface conditions 
outlined herein.  
 
Lateral Limits  
 
The Project Surveyor should accurately stake the corners of the areas to be overexcavated in 
the field. Where space is available, the base of the excavations should extend laterally at least 
5 feet beyond the building lines or edge of foundations, or a minimum distance equal to the 
depth of overexcavation/compaction below finish grade (i.e., a 1:1 projection below the top 
outside edge of footings), whichever is greater. Building lines include the footprint of the 
building and other foundation supported improvements, such as canopies and attached site 
walls.  
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Existing Utilities 
 
Where not removed by the aforementioned excavations, existing utility trench backfill should be 
removed and replaced as properly compacted fill within the building pad. The limits of removal 
should be confirmed in the field. We recommend known utilities be shown on the grading plan.  
 
Caving Potential and Cuts 
 
The sandy soils at the site are expected to have a moderate to severe caving potential when 
exposed in open cuts. We recommend the following maximum slope inclinations for temporary 
excavations:  

Excavation Height (ft) Slope (h:v) 
<3 Vertical 
<8 ¾:1 
<15 1:1 

 
If cuts greater than 15 feet are planned, we should be contacted to provide further 
recommendations. The allowable slope inclinations are measured from the toe to the top of the 
cut. Even at these inclinations, some raveling should be anticipated. The exposed slope face 
should be kept moist (but not saturated) during construction to reduce local sloughing. 
Surcharge loads should not be permitted within a horizontal distance equal to the height of cut 
from the top of the excavation or 5 feet from the top of the slopes, whichever is greater, unless 
the cut is properly shored. Excavations that extend below an imaginary plane inclined at 45 
degrees below the edge of adjacent existing site facilities should be properly shored to maintain 
support of adjacent elements. Excavations and shoring systems should meet the minimum 
requirements given in the State of California Occupational Safety and Health Standards. 
 
Slot Cuts 
 
Deeper removals along property lines or adjacent to existing improvements will require shoring 
or slot cuts. Recommendations for shoring are provided in the “Retaining Structures” section of 
the report. Removals that will undermine existing adjacent pavements or hardscape may utilize 
“ABC” slot cuts to depths not greater than 8 feet. Unsurcharged slot cuts up to 8 feet in height 
should not be wider than 6. Unsurcharged slot cuts up to 6 feet in height should not be wider 
than 8 feet. The slot cuts should be backfilled to finished grade prior to excavation of the 
adjacent four slots (two on each side of the excavated slot). We can provide slot widths for 
other slot heights if required. A test slot should be performed prior to production slots to confirm 
the stability of the planned cuts.  
 
4.3.3 Subgrade Preparation 
 
After the recommended cuts and removals are performed and prior to placing fills or 
construction of the proposed improvements, the subgrade soils should be scarified to a depth 
of 12 inches, moisture conditioned, and compacted to at least 90 percent of the maximum dry 
density, determined in accordance with ASTM D1557. Moisture conditioning (wetting) of the on-
site soils anticipated. 
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4.3.4 Material for Fill 
 
The upper on-site soils are, in general, suitable for use as compacted fill with some moisture 
conditioning being required. Although not encountered in our explorations, expansive clayey 
soils (E.I. greater than 50) were encountered in prior nearby investigations at the site and 
should not be used as fill within the upper 2 feet below the proposed building pad, or within the 
upper 1 foot below concrete flatwork subgrade.  
 
Imported fill material should be predominately granular (contain no more than 40 percent fines - 
portion passing No. 200 sieve) and non-expansive (E.I. of 20 or less). GPI should be provided 
with a sample (at least 50 pounds) and notified of the location of soils proposed for import at 
least 72 hours prior to importing. Each proposed import source should be sampled, tested and 
accepted for use prior to delivery of the soils to the site. Soils imported prior to acceptance by 
GPI may be rejected if not suitable. 
 
Both imported and existing on-site soils to be used as fill should be free of debris and pieces 
larger than 8 inches in greatest dimension (3 inches if placed within the depth of the planned 
footings). If on-site concrete is crushed to be re-used in compacted fill, we recommend the 
material be crushed to 3-inch minus in size and blended with the on-site soils prior to use. 
 
In backfill areas where mechanical compaction of soil backfill is impractical due to space 
constraints, sand-cement slurry may be substituted for compacted backfill. The slurry should 
contain two sacks of cement per cubic yard and have a maximum slump of 5 inches.  
 
If open-graded rock is used as backfill, the material should be placed in lifts and mechanically 
densified. Open-graded rock should be separated from the on-site soils by a suitable filter fabric 
(Mirafi 140N or equivalent). 
 
4.3.5 Placement and Compaction of Fills 
 
Fill soils should be placed in horizontal lifts, moisture-conditioned, and mechanically compacted 
to densities equal to at least 90 percent of the maximum dry density, determined in accordance 
with ASTM D1557. Fills within one foot of the subgrade pavement areasggregate base material 
should be compacted to a relative compaction of at least 95 percent. The optimum lift thickness 
will depend on the compaction equipment used and can best be determined in the field. 
 
The following uncompacted lift thickness can be used as preliminary guidelines. 
 
 Plate compactors        4-6 inches 

Small vibratory or static rollers (5-ton±) or track equipment  6-9 inches 
 Scrapers, Heavy loaders, and large vibratory rollers   9-12 inches 
   
The maximum lift thickness should not be greater than 12 inches and each lift should be 
thoroughly compacted and accepted prior to subsequent lifts. 
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In general, on-site soils should be placed at moisture contents of 1 to 3 percent over the 
optimum moisture content. Current moisture contents of the upper soils are predominately 
slightly below optimum moisture content. Some moisture conditioning (wetting) will be required. 
Compacted fills should not be allowed to dry out prior to covering. If the fills are allowed to dry 
out prior to covering, additional moisture conditioning and processing will be required. A 
representative of GPI should observe and test the finished subgrade within 24 hours of 
concrete placement for floor slabs and hardscape. 
 
4.3.6 Shrinkage and Subsidence 
 
Shrinkage is the loss of soil volume caused by compaction of fills to a higher density than 
before grading. Subsidence is the settlement of in-place subgrade soils caused by loads 
generated by large earthmoving equipment. For earthwork volume estimating purposes, an 
average shrinkage value of 2 to 7 percent may be assumed for the surficial soils. Subsidence is 
expected to be less than 0.1 feet. These values are estimates only and exclude losses due to 
removal of vegetation or debris. Actual shrinkage and subsidence will depend on the types of 
earthmoving equipment used and should be determined during grading. 
 
4.3.7 Trench/Wall Backfill 
 
Utility trench backfill consisting of the on-site materials or imported soil, or wall backfill 
consisting of granular material should be mechanically compacted in lifts. Lift thickness should 
not exceed those values given in the "Placement and Compaction of Fills" section of this report. 
Moisture conditioning (wetting) of the on-site soils will be required prior to re-use as backfill. 
Jetting or flooding of backfill materials should not be permitted. A representative of GPI should 
observe and test trench and wall backfill as they are placed. 
 
4.4 FOUNDATIONS 
 
4.4.1 Foundation Type 
 
As discussed previously, the proposed structures can be supported on conventional spread 
footings founded in the properly compacted fill.  
 
4.4.2 Allowable Bearing Pressures 
 
Based on the shear strength and elastic settlement characteristics of the natural and 
recompacted on-site soils, a static allowable net bearing pressure of up to 2,500 pounds per 
square foot (psf) may be used for both continuous footings and isolated column footings for the 
proposed building. These bearing pressures are for dead-plus-live-loads, and may be 
increased one-third for short-term, transient, wind and seismic loading. The actual bearing 
pressure used may be less than the value presented above and can be based on economics 
and structural loads to determine the minimum width for footings as discussed below. The 
maximum edge pressures induced by eccentric loading or overturning moments should not be 
allowed to exceed these recommended values. 
 
For minor structures, such as site walls and trash enclosures, we recommend a maximum 
allowable bearing capacity of 1,500 pounds per square foot be used with minimum footing 
widths and depths of 18 inches.  
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4.4.3 Minimum Footing Width and Embedment 
 
The following minimum footing widths and embedments are recommended for the 
corresponding allowable bearing pressure. 
 

STATIC BEARING 
PRESSURE 

(psf) 

MINIMUM FOOTING 
WIDTH 

(inches) 

MINIMUM FOOTING* 
EMBEDMENT 

(inches) 
2,500 24 24 
2,000 24 18 
1,500 18 18 

* Refers to minimum depth below lowest adjacent grade at the time of foundation construction. 
 
A minimum footing depth of 18 inches should be used even if the actual bearing pressure is 
less than 1,500 psf. 
 
4.4.4 Estimated Settlements 
 
Total static settlement of continuous wall footings (up to 2 kips per lineal foot) is expected to be 
on the order of ½ to ¾-inch. Differential static settlement between similarly loaded column 
footings or along a 60-foot span of a continuous footing is expected to be on the order of ½-
inch or less. The majority of the settlement will occur immediately upon load application.  
 
The potential for seismic settlement was addressed in a previous section of this report and 
should be referred to in evaluating the potential total settlements.  
 
The above estimates are based on the assumption that the recommended earthwork will be 
performed and that the footings will be sized in accordance with our recommendations. 
 
4.4.5 Lateral Load Resistance 
 
Soil resistance to lateral loads will be provided by a combination of frictional resistance 
between the bottom of footings and underlying soils and by passive soil pressures acting 
against the embedded sides of the footings. For frictional resistance, a coefficient of friction of 
0.35 may be used for design. In addition, an allowable lateral bearing pressure equal to an 
equivalent fluid weight of 300 pounds per cubic foot may be used, provided the footings are 
poured tight against compacted fill. These values may be used in combination without 
reduction. 
 
4.4.6 Foundation Inspection 
 
Prior to placement of concrete and reinforcing steel, a representative of GPI should observe 
and approve foundation excavations. 
 
4.5 BUILDING FLOOR SLABS 
 
Slab-on-grade floors should be supported on granular, non-expansive (EI < 20), compacted 
soils as discussed in the "Placement and Compaction of Fills" section. There is not a 
geotechnical requirement for slab reinforcing based on the non-expansive characteristics of the 
on-site soils. 
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A vapor/moisture retarder should be placed under slabs that are to be covered with moisture-
sensitive floor coverings (parquet, vinyl tile, etc.) or will be storing moisture sensitive supplies. 
Currently, common practice is to use a 15-mil polyolefin product such as Stego Wrap for this 
purpose. The need for a sand layer with the vapor barrier is not a geotechnical issue and is a 
decision for the Project Architect.  
 
It should be noted that the material used as a vapor retarder is only one of several factors 
affecting the prevention of moisture accumulation under floor coverings. Other factors include 
maintaining a low water to cement ratio for the concrete used for the floor slab, effective sealing 
of joints and edges (particularly pipe penetrations), and excess moisture in the concrete. The 
manufacturer of the floor coverings should be consulted for establishing acceptable criteria for 
the condition of floor surface prior to placing moisture-sensitive floor coverings. 
 
4.6 RETAINING STRUCTURES 
 
Based on information available to us at this time, retaining walls are not planned at the site, 
however we have included the following recommendations for walls or shoring less than 6 feet 
in height. We recommend that walls be backfilled with granular soils (less than 40 percent 
passing the No. 200 sieve), which are readily available on site. 
 
Active earth pressures can be used for designing cantilevered walls or shoring that can yield 
laterally at least ½-percent of the wall height under the imposed loads. For level, drained 
backfill, derived from granular, non-expansive soils, a lateral pressure of an equivalent fluid 
weighing of 35 pounds per cubic foot may be used. This value can also be used for design of 
temporary cantilevered shoring.  
 
At-rest pressures should be used for restrained walls that remain rigid enough to be essentially 
non-yielding. For select, non-expansive, level, drained backfill, a lateral pressure of an 
equivalent fluid weighing 60 pounds per cubic foot can be used.  
 
The recommended pressures are based on the assumption that the supported earth will be fully 
drained, preventing the build-up of hydrostatic pressures. For traditional backfilled retaining 
walls, a drain consisting of perforated pipe and 1 cubic foot of gravel per lineal foot, wrapped in 
filter fabric should be used. The fabric (non-woven filter fabric, Mirafi 140N or equivalent) 
should be lapped at the top.  
 
Walls subject to surcharge loads should be designed for an additional uniform lateral pressure 
equal to one-third and one-half the anticipated surcharge pressure for unrestrained and 
restrained walls, respectively. 
 
The Structural Engineer should specify the use of select, granular wall backfill on the plans. 
Wall footings should be designed as discussed in the “Foundations” section. 
 
4.7 PAVEMENTS 
 
A test on the near-surface soils resulted in an R-value of 56. To account for variability of the on-
site soils, an R-value of 40 was used for the preliminary design. Based on the subgrade soils 
anticipated, we recommend the following pavement sections for the various levels of traffic 
(traffic indices) anticipated: 
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ASPHALT CONCRETE PAVEMENT 

 
PAVEMENT AREA 

 
TRAFFIC INDEX 

SECTION THICKNESS (inches) 
ASPHALT 

CONCRETE 
AGGREGATE 

BASE COURSE 
Auto Parking/Drives 4/5 3 4 

 
PORTLAND CEMENT CONCRETE PAVEMENT 

 
PAVEMENT AREA 

 
TRAFFIC 

INDEX 

SECTION THICKNESS (inches) 
f’c = 3,500 psi 

PCC 
f’c = 4,000 psi 

PCC 
Auto Parking/Drives 4/5 5.5 5.0 

 
Truck Areas 

6 6.0 5.5 
7 6.5 6.0 
8 6.5 6.5 

 
The Project Civil Engineer should select the appropriate traffic index for the pavement based on 
the anticipated traffic usage. For design purposes, the following traffic indices correspond to the 
following number of heavy (five axle) truck trips per day for a 20-year design life: 
 

Traffic Index Heavy Truck Trips/Day 
4 0 
5 1 
6 3 
7 11 
8 35 

 
The concrete used for paving should have a compressive strength at least equivalent to the 
design compressive strength at the time pavement is subjected to traffic. We do not 
recommend using concrete with a compressive strength of less than 3,500 psi. Based on the 
soils encountered in our explorations, reinforcing of the concrete pavements is not required 
from a geotechnical standpoint. Joint patterns and details should be determined by the Project 
Civil Engineer. Aggregate base is not considered to be required beneath portland cement 
concrete. 
 
The pavement subgrade and aggregate base course should be compacted to at least 95 
percent of the maximum dry density (ASTM D1557). Aggregate base should conform to the 
requirements of Section 26 of the California Department of Transportation Standard 
Specifications for Class II Aggregate Base (three-quarter inch maximum) or Section 200-2 of 
the Standard Specifications for Public Works Construction (Green Book) for untreated base 
materials (except Processed Miscellaneous Base). 
  
The above recommendations assume that the base course and compacted subgrade will be 
properly drained. The design of paved areas should incorporate measures to prevent moisture 
build-up within the base course, which can otherwise lead to premature pavement failure. For 
example, curbing adjacent to landscaped areas should be deep enough to act as a barrier to 
infiltration of irrigation water into the adjacent base course. 
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4.8 CORROSION 
 
Laboratory testing performed by others (CHJ, 2016) for the adjacent site development indicates 
that the near surface soils exhibit a soluble sulfate content of 241 mg/kg. For the 2022 CBC, 
foundation concrete should conform to the requirements outlined in ACI 318, Section 4.3 for 
Category S0 levels of soluble sulfate exposure from the on-site soils. Chloride levels in the on-
site soils are found to be 246 mg/kg. For concrete exposed to soil moisture, such as footings 
and floor slabs, we recommend a chloride Category C1. 
 
Resistivity testing indicates that they are severely corrosive to buried ferrous metals. Soil 
corrosion with regards to foundation concrete was addressed in a prior section of this report. 
GPI does not practice corrosion protection engineering. If corrosion protection 
recommendations are required, a corrosion engineer such as HDR should be consulted to 
provide recommendations to protect these elements from corrosion. 
 
4.9 DRAINAGE 
 
Positive surface gradients should be provided adjacent to structures so as to direct surface 
water run-off and roof drainage away from foundations and slabs toward suitable discharge 
facilities. Long-term ponding of surface water should not be allowed on pavements or adjacent 
to buildings.  
 
 
4.10 INFILTRATION TESTING 
 
Test wells P-1 and P-2 were installed in boreholes drilled using truck-mounted hollow-stem 
auger drill equipment at preliminary infiltration basin locations provided by the Project Civil 
Engineer. The locations of the test wells are shown on Figure 2. The wells consisted of 2-inch 
diameter PVC casing installed in an 8-inch diameter borehole. The casing was perforated in the 
lower 2 feet of the wells. Packing material around the slotted sections of the well casing 
consisted of #3 sand. The test wells were constructed to depths of approximately 10 to 12 feet 
below existing grade in order to test the soils near the bottom of the proposed infiltration basin 
being considered at the time our field work was conducted. The infiltration testing was 
performed in general accordance with the San Bernardino County guidelines for borehole 
infiltration tests.  
 
The measured infiltration rates were calculated using the drop in water level over the test 
increment time. The final measured rates for each well, corrected as indicated above, are 
presented in the following table and should be used with an appropriate factor of safety.  
 

Infiltration Test Results Summary 
 

TEST WELL 
APPROXIMATE DEPTH 

OF TEST WELL 
(feet) 

CORRECTED 
INFILTRATION RATE 

(in./hr.) 
P-1 10 3.0 

P-2 12 1.9 
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The Civil Engineer should evaluate the feasibility of surface infiltration using the rates provided 
above. Additional factors of safety in computing the design infiltration rate of the proposed 
infiltration BMP should be determined by the project Civil Engineer.  
 
It should also be noted that the infiltration rates are for clean, clear water and do not include 
effects of sediment, fines, dissolved solids or other debris, as these materials will significantly 
reduce the infiltration rates of the subsurface soils. Prior to infiltration, water should be cleaned 
of sediment or other deleterious materials to help reduce the potential for clogging and reduced 
percolation rates. Should fines or suspended solids be permitted to enter the basin, reduced 
infiltration rates will result.  
 
4.11 GEOTECHNICAL OBSERVATION AND TESTING 
 
We recommend that a representative of GPI observe earthwork during construction to confirm 
that the recommendations provided in our report are applicable during construction. The 
earthwork activities include grading, compaction of fills, subgrade preparation, pavement 
construction and foundation excavations. Sufficient in-place field density tests should be 
performed during fill placement and in-place compaction to evaluate the overall compaction of 
the soils. Soils that do not meet minimum compaction requirements should be reworked and 
tested prior to placement of additional fill. If conditions are different than expected, we should 
be afforded the opportunity to provide an alternate recommendation based on the actual 
conditions encountered. 
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5.0 LIMITATIONS 

This report, exploration logs, and other materials resulting from GPI's efforts were prepared 
exclusively for BRE Space Paxbello LLC. and their consultants in designing the proposed 
development. The report is not intended to be suitable for reuse on extensions or modifications 
of the project or for use on projects other than the currently proposed development, as it may 
not contain sufficient or appropriate information for such uses. If this report or portions of this 
report are provided to contractors or included in specifications, it should be understood that 
they are provided for information only. This report cannot be utilized by another entity without 
the express written permission of GPI. 

Soil deposits may vary in type, strength, and many other important properties between points of 
exploration due to non-uniformity of the geologic formations or to man-made cut and fill 
operations. While we cannot evaluate the consistency of the properties of materials in areas not 
explored, the conclusions drawn in this report are based on the assumption that the data 
obtained in the field and laboratory are reasonably representative of field conditions and are 
conducive to interpolation and extrapolation. 

Furthermore, our recommendations were developed with the assumption that a proper level of 
field observation and construction review will be provided by GPI during grading, excavation, 
and foundation construction. If field conditions during construction appear to be different than is 
indicated in this report, we should be notified immediately so that we may assess the impact of 
such conditions on our recommendations. If others perform the construction phase services, 
they must accept full responsibility for all geotechnical aspects of the project, including this 
report.  

Our investigation and evaluations were performed using generally accepted engineering 
approaches and principles available at this time and the degree of care and skill ordinarily 
exercised under similar circumstances by reputable geotechnical engineers practicing in this 
area. No other representation, either express or implied, is included or intended in our report. 

Respectfully submitted, 
Geotechnical Professionals Inc. 

Patrick I.F. McGervey, P.E.  Paul R. Schade, G.E. 
Project Engineer (patrickm@gpi-ca.com) Principal (pauls@gpi-ca.com) 

mailto:patrickm@gpi-ca.com
mailto:pauls@gpi-ca.com
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 APPENDIX A 
 
 EXPLORATORY BORINGS 
 
The subsurface conditions for the site were investigated by drilling and sampling 6 exploratory 
borings.  The borings were advanced to depths of 4 to 26 feet below the existing ground 
surface.  The approximate locations of the explorations are shown on the Site Plan, Figure 2. 
 
The exploratory borings were drilled using truck-mounted hollow-stem auger drill equipment.  
Relatively undisturbed samples were obtained using a brass-ring lined sampler (ASTM D3550). 
 The brass-rings have an inside diameter of 2.42 inches.  The ring samples were driven into the 
soil by a 140-pound hammer dropping 30 inches.  The number of blows needed to drive the 
sampler into the soil was recorded as the penetration resistance.  
 
At selected locations, disturbed samples were obtained using a split-spoon sampler by means 
of the Standard Penetration Test (SPT, ASTM D 6066).  The spoon sampler was driven into the 
soil by a 140-pound hammer dropping 30 inches, employing the “free-fall” hammer described 
above.  After an initial seating drive of 6 inches, the number of blows needed to drive the 
sampler into the soil a depth of 12 inches was recorded as the penetration resistance.  These 
values are the raw uncorrected blow counts.  
 
The field explorations for the investigation were performed under the continuous technical 
supervision of GPI's representative, who visually inspected the site, maintained detailed logs of 
the borings, classified the soils encountered, and obtained relatively undisturbed samples for 
examination and laboratory testing.  The soils encountered in the borings were classified in the 
field and through further examination in the laboratory in accordance with the Unified Soils 
Classification System.  Detailed logs of the borings are presented in Figures A-1 through A-6 in 
this appendix. Upon completion of the sampling of hollow-stem auger borings, the holes were 
backfilled with the excavated soils. 
 
The boring locations were laid out in the field by measuring from existing site features. Ground 
surface elevations at the exploration locations were estimated from the ALTA Land Title Survey 
by David Evans and Associates dated December 13, 2022.  
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Fill: SILTY SAND (SM) brown, slightly moist, with
gravel

Natural: SILTY SAND (SM) brown, moist, medium
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@ 5 feet, dry
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Fill: SILTY SAND (SM) brown, moist, with gravel

Natural:  SILTY SAND (SM) brown, dry to slightly moist,
dense

@ 5 feet, slightly moist
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Fill: SAND (SP) brown, slightly moist, with gravel

@ 2 feet, medium dense

Natural: SILTY SAND (SM) brown, dry to slightly moist,
medium dense, with gravel

Total Depth 6 feet
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Fill: SILTY SAND (SM) brown, moist, with gravel

Natural: SILTY SAND (SM) brown, moist, dense

@ 5 feet, dry, very dense

@ 7 feet, dry to slightly moist

@ 10 feet, slightly moist

CLAYEY SAND (SC) brown, slightly moist, dense, with
gravel

SILTY SAND (SM) brown, slightly moist, medium dense

CLAYEY SAND (SC) brown, slightly moist, medium
dense, with gravel
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Fill: SILTY SAND (SM) brown, moist, with gravel

Total Depth 4 feet
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This summary applies only at the location of this boring and at the time of drilling.
Subsurface conditions may differ at other locations and may change at this

location with the passage of time. The data presented is a simplification of actual
conditions encountered.
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APPENDIX B 

LABORATORY TESTS 

INTRODUCTION 

Representative undisturbed soil samples and bulk samples were carefully packaged in the field 
and sealed to prevent moisture loss.  The samples were then transported to our Cypress office 
for examination and testing assignments.  Laboratory tests were performed on selected 
representative samples as an aid in classifying the soils and to evaluate the physical properties 
of the soils affecting foundation design and construction procedures.  Detailed descriptions of 
the laboratory tests are presented below under the appropriate test headings.  Test results are 
presented in the figures that follow. 

MOISTURE CONTENT AND DRY DENSITY 

Moisture content and dry density were determined from a number of the ring samples from the 
borings.  The samples were first trimmed to obtain volume and wet weight and then were dried 
in accordance with ASTM D2216.  After drying, the weight of each sample was measured, and 
moisture content and dry density were calculated.  Moisture content and dry density values are 
presented on the boring logs in Appendix A. 

PERCENTAGE PASSING NO. 200 SIEVE 

Select soil samples were dried, weighed, soaked in water until individual soil particles were 
separated, and then washed on the No. 200 sieve. That portion of the material retained on the 
No. 200 sieve was oven-dried and weighed to determine the percentage of the material passing 
the No. 200 sieve. For select samples, the retained material was then run through a standard 
set of sieves in accordance with ASTM D6913 to classify the coarse fraction of representative 
sample. A summary of the percentages passing the No. 200 sieve is presented below. The 
grain size distribution data obtained from the full sieve analyses are presented in Figure B-1. 

BORING 
NO. 

DEPTH 
(ft) SOIL DESCRIPTION PERCENT PASSING 

No. 200 SIEVE 

B-1 10 Sandy Silt (ML) 59 

B-1 15 Clayey Sand (SC) 14 

B-3 0-5 Silty Sand (SM) 17 

COMPACTION TEST 

Maximum dry density/optimum moisture tests were performed in accordance with ASTM D1557 
on select representative bulk samples of the site soils.  The samples were first screened 
through the No. 4 sieve and the sample retained was weighed to determine the material 
retained on the No. 4 sieve. The amount retained was used to determine the rock corrected 
maximum dry density in accordance with ASTM D 1557 specifications. The test results for the 
screened (passing No. 4 sieve) and rock-corrected sample are as follows: 
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BORING 
NO. 

DEPTH 
(ft) 

DRY DENSITY 
(pcf) 

MOISTURE 
(%) 

B-10 0-5
Silty Sand (SM) 132 8.0 

Silty Sand (SM) with rock correction 135 8.0 

R-VALUE

Suitability of the near-surface soils for pavement was evaluated by conducting an R-value test. 
The test was performed in accordance with ASTM D 2844 by GeoLogic Associates (GLA) 
under subcontract to GPI. The result of the test is as follows: 

TEST PIT 
NO. 

DEPTH 
(ft) SOIL DESCRIPTION R-VALUE

BY EXUDATION 

B-3 0 – 5 Silty Sand (SM) 56 

SOIL DESCRIPTION MAXIMUM OPTIMUM 
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Hydrology Manual User: 
 
Our San Bernardino County Hydrology Manual was developed in 1983 and revised in 
1986 by our consultant Dr. Ted Hromadka.  The best available data at the time was the 
National Oceanic and Atmospheric Administration (NOAA) Atlas II rainfall records and 
statistics published in 1973; it was the basis of our manual.  The County participated 
with NOAA by providing a portion of the funding to study an additional 30 years of 
rainfall records.  NOAA Atlas XIV was published in 2004 and revised 2006.  We asked 
Dr. Hromadka to review the new rainfall numbers and assess any impacts to our 
manual.  We looked at all areas of the County to see if any changes or revisions were 
justified.  Only the arid desert regions were affected. 
 
We are pleased to announce the new rainfall numbers led to updating our manual with 
an addendum.  Briefly, this addendum addresses the Antecedent Moisture Condition 
(AMC) for arid regions of the County.  The attached map, ADD-1, identifies where AMC I 
may now be used. 
 
Please use the attached link to our website to access the addendum (March 2010); 
also included is a list of Frequently Asked Questions (FAQ’s) and a map of the affected 
area.  A GIS version of the map is also available. 
 
If you have any questions, please contact Mike Fox, Chief-Water Resources Division at 
(909) 387-8213. 
 
Sincerely, 
 
 
 
KEVIN B. BLAKESLEE, P.E. 
Deputy Director-Flood Control 
 
KBB:MJF:bfb 
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I. INTRODUCTION 
  
After publication of the NOAA Atlas 14 rainfall atlas and the associated data base 
(NOAA, 2004, revised 2006), the County of San Bernardino Water Resources Division 
assessed the new publication towards the possibility of updating its Hydrology Manual 
(1983, revised 1986), particularly in the arid regions of the County. NOAA Atlas 2 
(NOAA, 1973) served as the basis for the San Bernardino Hydrology Manual dated 
1986. The updated NOAA Atlas 14 publication includes data from several rain gages 
which were not available at the time of the prior publication of NOAA Atlas 2, as well as 
25 years of additional data at several of the rain gages used in NOAA Atlas 2.    
Consequently, thousands of additional station years of data are included in the updated 
NOAA Atlas 14. Upon assessing the new NOAA Atlas 14 rainfall statistics and mapping, 
the County updated their Hydrology Manual criteria to reflect the changes in rainfall 
statistics and trends developed with NOAA Atlas 14. This Addendum provides a 
summary of these updated criteria. 
  
It is noted that numerous rain gages found in the NOAA Atlas 14 study area are not 
included in the NOAA Atlas 14 update and therefore care is needed when applying the 
updated Hydrology Manual criteria. Hydrology studies need to consider all available 
rainfall data by identifying rain gages located near or in the vicinity of the study area and 
need to obtain and review the relevant rainfall data. Such additional rainfall information 
includes, but is by no means limited to: NOAA (http://www.nws.noaa.gov/), CA-DWR 
(http://cdec.water.ca.gov/), CIMIS (http://wwwcimis.water.ca.gov/cimis/welcome.jsp), as 
well as gage data available from San Bernardino County.  The results of such a review 
should be compared with the NOAA Atlas 14 results and a determination made as to 
the appropriateness in using the NOAA Atlas 14 results or whether a re-assessment of 
all rainfall data relevant to the study area should be made. Such determinations and 
reviews must be coordinated with the County in order to conclude the most appropriate 
rainfall statistics to use, including assessments of station record length and quality, 
among other factors. 
  
The primary topics considered in the Addendum are: 
  

1. Rainfall quantities for various peak durations of rainfall, and related return 
periods; 

2. Antecedent Moisture Conditions (or "AMC") used in hydrology studies for design 
and planning; 

3. Soil Grouping designations and related maps. 
   
 
 
 
II. RAINFALL STATISTICS 
  



 The County of San Bernardino Hydrology Manual (1986) contains isohyetal curves 
developed for estimating the 2-year return frequency values for the peak 6- and 24-hour 
durations of rainfall, the 10-year 1-hour rainfalls, and the 100-year 1-hour, 6-hour and 
24-hour rainfalls. These isohyetal maps are based upon use of the NOAA Atlas 2 (1973) 
information.  The NOAA Atlas 14 provides information for various peak durations of 
rainfall depths and for various return periods (return frequencies), including all of the key 
durations and return periods detailed in the Hydrology Manual.  
 
Access to the NOAA Atlas 14 information is found at 
http://hdsc.nws.noaa.gov/hdsc/pfds/. 
 
Another resource available for assessing rainfall for hydrology studies is the depth 
duration frequency studies developed by the California Department of Water Resources 
(DWR).  Some of the gages analyzed by DWR are not included in the NOAA Atlas 14 
and should be considered for appropriateness in studies submitted to the county.  The 
depth-duration frequency tables can be obtained as Microsoft Excel files from the DWR 
website at the following address:  
 
http://www.water.ca.gov/floodmgmt/hafoo/csc/climate_data/.  
 
It is noted that the Hydrology Manual provides interpolation methods for development of 
rainfall estimates for the 5-minute, 30-minute, 1-, 3-, 6-, and 24-hours of peak rainfall, 
including recommendations regarding log-log slopes of the relevant mass rainfall plots 
(for example, see Hydrology Manual Figures E-36 through E-45). The NOAA Atlas 14 
provides estimates for these peak durations of rainfall depths directly in tabular form, on 
a rain gage by rain gage basis (for those gages used in the NOAA Atlas 14 analysis). 
Hydrology studies prepared using this Addendum should develop the relevant rainfall 
quantities required for the Hydrology Manual using the newer NOAA Atlas 14 estimates 
and, if available, the DWR estimates to assess the appropriate rainfall quantities to be 
used. Additionally, the study should consider all other rain gage information available in 
the proximity of the study watershed. The submittal should consider these several forms 
of rainfall information and provide a recommendation as to the appropriate rainfall 
information to use.  
 
 
 
 
 
III. ANTECEDENT MOISTURE CONDITIONS (AMC) 
  
The Antecedent Moisture Condition (AMC) concept is a classification of the watershed 
runoff conditions and is related to the prior five-day precipitation.  By examining this 
prior five-day rainfall, the watershed can be categorized as being wet, average or dry.  
This classification of the watershed impacts the runoff which can be expected during a 
particular storm event.  Original literature regarding AMC conditions were published by 
the Soil Conservation Service (SCS) in 1964 in the National Engineering Handbook, 

http://hdsc.nws.noaa.gov/hdsc/pfds/�
http://www.water.ca.gov/floodmgmt/hafoo/csc/climate_data/�


Section 4.  (The SCS had since changed to be the Natural Resources Conservation 
Service (NRSC).)  In the 1993 update to the National Engineering handbook, the NRSC 
revised the AMC concept to that of Antecedent Runoff Condition (ARC), where ARC 
values correspond to statistical envelopments of the relevant rainfall-runoff information, 
versus the AMC concept correlating to contemplated prior moisture conditions of the 
watershed. Similar to many other agencies, the County continues to use the AMC 
approach in order to determine runoff quantities appropriate for design and planning 
purposes. The AMC approach should be used in all hydrologic studies prepared for 
County review or approval as presented in the Hydrology Manual (1986), without 
modification. 
 
Based on the NOAA Atlas 14 statistical data, updated AMC designations for use in arid 
region hydrology studies are as shown in Addendum Figures ADD-1. It is noted that the 
NOAA Atlas 14 did not include all available rain gages, and therefore the hydrology 
study should examine other relevant rainfall gages to assess the appropriateness of the 
AMC designations shown in Addendum Figures ADD-1. Regional or Master Plan 
studies should consider all sources of information. The AMC condition used for these 
studies must be approved by the County.  
 
 
 
 IV. SOIL GROUPING DESIGNATIONS 
  
The soil grouping information contained in Section C of the Hydrology Manual (1986) 
has been updated and can be accessed at 
http://websoilsurvey.nrcs.usda.gov/app/WebSoilSurvey.aspx.  Use of this information 
follows the directions provided in the Hydrology Manual (1986). 
  

http://websoilsurvey.nrcs.usda.gov/app/WebSoilSurvey.aspx�
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