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HYDROLOGY   &   HYDRAULICS   REPORT  
Beyster   Residence   

 
1.   INTRODUCTION   
The   purpose   of   this   report   is   to   calculate   the   pre-development   and   post-development  
hydrology   conditions   for   the   proposed   Beyster   Residence   Project.   The   proposed   project  
is   a   two-story   single   family   residence   with   a   partial   basement   on   a   double   lot   located   on  
APN’s   310-101-11   &   310-101-12   at   12835   and   12829   Via   Esperia   in   San   Diego,   CA.  
The   proposed   project   site   is   0.18   acres.  
 
 
2.   LOCATION   
The   project   site   is   located   at   12835   and   12829   Via   Esperia   in   San   Diego,   CA   (“the  
Site”).  
 

 
EXHIBIT   A:   VICINITY   MAP  

 
 
3.   METHODOLOGY  
This   report   has   calculated   the   100-year   maximum   peak   discharge   rates   based   on   the  
San   Diego   County   Hydrology   Manual   (June   2003)   Rational   Method.  
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4.   EXISTING   CONDITIONS   CALCULATIONS   
The   project   has   been   evaluated   using   the   Rational   Method   from   the   San   Diego   County  
Hydrology   Manual   (June   2003)   and   the   San   Diego   County   Hydraulic   Design   Manual  
(September   2014)   to   determine   the   100   year   Design   Storm   Event   Peak   Discharge  
Rates.   
 
Rational   Method   Formula  
 
The   Rational   Method   (RM)   formula   estimates   the   peak   rate   of   runoff   at   any   location   in   a  
watershed   as   a   function   of   the   drainage   area   (A),   runoff   coefficient   (C),   and   rainfall  
intensity   (I)   for   a   duration   equal   to   the   time   of   concentration   (Tc),   which   is   the   time  
required   for   water   to   flow   from   the   most   remote   point   of   the   basin   to   the   location   being  
analyzed.   The   RM   formula   is   expressed   as   follows:   
  
Q=CIA  
 
Where   as:   Q   =   peak   discharge,   in   cubic   feet   per   second   (cfs).    C   =   runoff   coefficient,  
proportion   of   the   rainfall   that   runs   off   the   surface   (no   units).    I   =   average   rainfall   intensity  
for   a   duration   equal   to   the   Tc   for   the   area,   in   inches   per   hour   (note:   If   the   computed   Tc   is  
less   than   5   minutes,   use   5   minutes   for   computing   the   peak   discharge,   Q).    A   =   drainage  
area   contributing   to   the   design   location,   in   acres.   
 
Runoff   Coefficient   
 
Attachment   C   provides   Table   3-1   from   the   San   Diego   County   Hydrology   Manual   and   lists  
the   runoff   coefficients   for   urban   areas.   The   runoff   coefficients   are   based   on   land   use   and  
soil   type.   An   appropriate   runoff   coefficient   (C)   for   each   type   of   land   use   in   the   sub   area  
should   be   selected   from   this   table   and   multiplied   by   the   percentage   of   the   total   area   (A)  
included   in   that   class.   The   sum   of   the   products   for   all   land   uses   is   the   weighted   runoff  
coefficient   (Σ[CA]).   Good   engineering   judgment   should   be   used   when   applying   the   values  
presented   in   Table   3-1   and   adjustments   may   be   made   based   on   site   characteristics.   
 
The   runoff   coefficient   can   also   be   calculated   for   an   area   based   on   soil   type   and   impervious  
percentage   using   the   following   formula:   

C   =   0.90   ×   (%   Impervious)   +   Cp   ×   (1   -   %   Impervious)   

Where   as:   Cp   =   Pervious   Coefficient   Runoff   Value   for   the   soil   type   (shown   in   Table   3-1  
as   Undisturbed   Natural   Terrain/Permanent   Open   Space,   0%   Impervious).   Soil   type   can  
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be   determined   from   the   soil   type   map   provided   in   Appendix   A.   
 
Rainfall   Intensity   
 
The   rainfall   intensity   (I)   is   the   rainfall   in   inches   per   hour   (in/hr)   for   a   duration   equal   to   the   Tc  
for   a   selected   storm   frequency.   Once   a   particular   storm   frequency   has   been   selected   for  
design   and   a   Tc   calculated   for   the   drainage   area,   the   rainfall   intensity   can   be   determined  
from   the   Intensity-Duration   Design   Chart   (Figure   3-1)   see   Attachment   B.   The   6-hour   storm  
rainfall   amount   (P6)   and   the   24-hour   storm   rainfall   amount   (P24)   for   the   selected   storm  
frequency   are   also   needed   for   calculation   of   I.   
 
P6   and   P24   are   shown   on   the   isopluvial   maps   provided   in   Attachment   D.   
 
Time   of   Concentration   
 
The   Time   of   Concentration   (Tc)   is   the   time   required   for   runoff   to   flow   from   the   most  
remote   part   of   the   drainage   area   to   the   point   of   interest.   The   Tc   is   composed   of   two  
components:   initial   time   of   concentration   (Ti)   and   travel   time   (Tt).   
 
The   Ti   is   the   time   required   for   runoff   to   travel   across   the   surface   of   the   most   remote   sub  
area   in   the   study,   or   “initial   sub   area.”   Guidelines   for   designating   the   initial   sub   area   are  
provided   within   the   discussion   of   computation   of   Ti.   The   Tt   is   the   time   required   for   the  
runoff   to   flow   in   a   watercourse   (e.g.,   swale,   channel,   gutter,   pipe)   or   series   of  
watercourses   from   the   initial   sub   area   to   the   point   of   interest.   For   the   RM,   the   Tc   at   any  
point   within   the   drainage   area   is   given   by:   

Tc   =   Ti   +   Tt   

4.1   EXISTING   CONDITIONS   
The   site   is   0.18   acres   in   size   and   is   approximately   100   feet   deep   by   80   feet   wide.    The  
project   site   consists   of   two   adjacent   separate   lots,   each   with   an   existing   two   story   single  
family   residence.    The   existing   residences   have   attached   garages   and   concrete  
driveways.    Per   the   project   scope   both   residences   are   to   be   demolished.    Along   the  
northern,   eastern,   and   half   of   the   southern   property   lines   there   is   a   wood   fence   installed  
on   top   of   existing   concrete   masonry   unit   (CMU)   retaining   walls.    There   is   also   an   existing  
retaining   wall   with   a   wood   fence   on   top   between   the   two   lots--this   will   be   demolished   with  
the   existing   homes.    The   site   is   sloped   from   north   to   south   with   elevations   ranging   from   57  
feet   to   49   feet   above   Mean   Sea   Level   (MSL).  

 
The   existing   impervious   area   for   this   project   is   5,064   square   feet   or   0.11   acres.    62.5%   of  
the   site.  
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4.2   SOIL   CONDITIONS    The   geotechnical   report   that   was   completed   for   this   project   states  
that   the   lot   is   “underlain   at   relatively   shallow   depths   by   medium   dense,   silty   sand   soils  
referred   to   as   Quaternary-age   Old   Paralic   Deposits   (Qop 6 ),   overlain   by   approximately   1   to  
3   feet   of   loose   to   medium   dense   fill   soils.”    The   Hydrologic   Soil   Type   Classification   is   A   per  
the   NRCS   Custom   Soil   Resource   Report   (refer   to   Attachment   A).  
 
4.3   EXISTING   DRAINAGE   
 
Northern   Lot--12835   Via   Esperia  
The   northerly   lot   has   at   least   two   area   drains   on   the   existing   site   along   the   northern  
property   line   that   outlet   to   the   street   though   the   curb   face.    It   appears   that   approximately  
half   of   the   existing   home   roof   and   a   portion   of   the   concrete   side   yard   drain   to   these   two  
area   drains.    The   rest   of   the   property   surface   flows   to   the   south   west   corner   of   the   property  
onto   Via   Esperia.    There   is   an   existing   retaining   wall   along   the   southern   property   line   that  
does   not   allow   any   cross   lot   drainage   to   the   property   to   the   south.    The   northerly   lot   does  
not   experience   any   offsite   run-on   from   adjacent   properties.   

Southern   Lot--12829   Via   Esperia  
The   southerly   lot   has   an   area   drain   grate   inlet   at   the   face   of   the   garage   that   outlets   to   the  
street   through   the   curb   face   at   the   southwestern   corner   of   the   lot.    Most   of   the   concrete  
driveway   drains   to   this   grate   inlet.    A   portion   of   the   property   in   the   rear   yard   surface   flows  
onto   the   southerly   neighbors   property   through   an   existing   fence   that   is   not   installed   on   a  
CMU   wall.    The   rest   of   the   property   surface   flows   to   the   south   west   corner   of   the   property  
and   onto   Via   Esperia.   
 
Offsite   Drainage  
In   the   street   there   is   an   existing   24”   RCP   storm   drain   line   that   runs   down   the   entire   length  
of   Via   Esperia.    There   are   two   existing   curb   inlets   at   the   southerly   end   of   Via   Esperia   that  
collect   the   stormwater   from   the   street.    This   stormwater   then   outlets   to   Soledad   Lagoon  
and   the   Los   Penasquitos   Marsh.   

4  



 

 
 

EXHIBIT   B:   EXISTING   CONDITION   
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RUNOFF   ESTIMATE   FOR   2‐YEAR,   6‐HOUR   PRECIPITATION   EXISTING  
CONDITIONS    (see   EXHIBIT   B   for   SUB   AREA   identification)  
P6   =   1.2   inches,   P6   (adj)=1.1   inches  P24   =   1.8   inches  
  

SUB   AREA  AREA  
(SF)  

AREA  
(AC)  

%  
IMPERVIOUS  

C  T C  I  
(IN/HR)  

Q  
(CFS  

AREA   1  770  0.018  100%  0.9  5  2.89  0.046  
 

AREA   2  3,906  0.090  36%  0.452  5  2.89  0.117  

AREA   3  3,669  0.084  67%  0.669  5  2.89  0.163  

AREA   4  975  0.022  41%  0.487  5  2.89  0.032  

TOTAL:  9,320  0.214     TOTAL:  0.357  
● Stormwater   discharge   towards   Via   Esperia   Street   is   0.326   CFS.  
● Stormwater   discharge   towards   the   south   property   line   is   0.032   CFS.  

 
 
RUNOFF   ESTIMATE   FOR   10‐YEAR,   6‐HOUR   PRECIPITATION   EXISTING  
CONDITIONS    (see   EXHIBIT   B   for   SUB   AREA   identification)  
P6   =   1.6   inches P24   =   2.5   inches  
  

SUB   AREA  AREA  
(SF)  

AREA  
(AC)  

%  
IMPERVIOUS  

C  T C  I  
(IN/HR)  

Q  
(CFS  

AREA   1  770  0.018  100%  0.9  5  4.21  0.067  
 

AREA   2  3,906  0.090  36%  0.452  5  4.21  0.171  

AREA   3  3,669  0.084  67%  0.669  5  4.21  0.237  

AREA   4  975  0.022  41%  0.487  5  4.21  0.046  

TOTAL:  9,320  0.214     TOTAL:  0.521  
● Stormwater   discharge   towards   Via   Esperia   Street   is   0.475   CFS.  
● Stormwater   discharge   towards   the   south   property   line   is   0.046   CFS.  
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RUNOFF   ESTIMATE   FOR   100‐YEAR,   6‐HOUR   PRECIPITATION   EXISTING  
CONDITIONS    (see   EXHIBIT   B   for   SUB   AREA   identification)  
P6   =   2.5   inches P24   =   4.0   inches  
  

SUB   AREA  AREA  
(SF)  

AREA  
(AC)  

%  
IMPERVIOUS  

C  T C  I  
(IN/HR)  

Q  
(CFS  

AREA   1  770  0.018  100%  0.9  5  6.59  0.105  
 

AREA   2  3,906  0.090  36%  0.452  5  6.59  0.267  

AREA   3  3,669  0.084  67%  0.669  5  6.59  0.371  

AREA   4  975  0.022  41%  0.487  5  6.59  0.072  

TOTAL:  9,320  0.214     TOTAL:  0.815  
● Stormwater   discharge   towards   Via   Esperia   Street   is   0.743   CFS.  
● Stormwater   discharge   towards   the   south   property   line   is   0.072   CFS.  

 
 
5.   PROPOSED   DEVELOPMENT   
The   proposed   development   is   a   new   4,405   SF   two   story   single   family   residence   with  
partial   basement   on   a   double   lot.    The   existing   two   story   single   family   residences   with  
attached   garages   and   concrete   driveways   are   to   be   demolished.   The   existing   property  
edge   fences   installed   on   top   of   concrete   masonry   retaining   walls   are   to   remain   except  
for   the   fence   and   wall   located   between   the   properties   being   developed.    The   new  
residence   utilizes   the   existing   grades   at   the   property   edges   to   maintain   consistency   with  
existing   edge   conditions.   
 
Zajda   Group   has   performed   a   simplified   assessment   of   the   site   hydrology   for   the  
proposed   development   based   on   the   Rational   Method   as   specified   in   SECTION   3   of   the  
County   of   San   Diego   Hydrology   Manual.  
 
Rainfall   intensity   was   estimated   using   the   County   Hydrology   Manual   for   2,   10,   and  
100‐year   frequency,   the   Intensity‐Duration   Design   Chart,   and   6‐hour   duration  
precipitation   maps   (see   ATTACHMENTS   at   the   end   of   the   report).   Time   of  
Concentration   (Tc)   was   conservatively   assumed   to   be   5   minutes.   Discharges   were  
calculated   for   sub   areas   of   the   lot   as   shown   on   EXHIBIT   C.  
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HYDROLOGY   CALCULATIONS-PROPOSED   CONDITIONS  
RUNOFF   ESTIMATE   FOR   2-YEAR,   6-HOUR   PRECIPITATION   PROPOSED  
CONDITIONS  
(see   EXHIBIT   C   for   SUB   AREA   identification)  
P6   =   1.2   inches,   P6   (adj)=1.1   inches  P24   =   1.8   inches  
  

SUB   AREA  AREA  
(SF)  

AREA  
(AC)  

%  
IMPERVIOUS  

C  T C  I  
(IN/HR)  

Q  
(CFS  

AREA   1  3,340  0.077  100%  0.9  5  2.89  0.199  
 

AREA   2  3,150  0.072  16%  0.312  5  2.89  0.065  

AREA   3  2,820  0.065  34%  0.438  5  2.89  0.082  

TOTAL:  9,320  0.214     TOTAL:  0.347  
● Stormwater   discharge   to   Via   Esperia   Street:   0.347   CFS  
● Stormwater   discharge   towards   the   south   property   line:   0.0   CFS.  

 
 
HYDROLOGY   CALCULATIONS-PROPOSED   CONDITIONS  
RUNOFF   ESTIMATE   FOR   10-YEAR,   6-HOUR   PRECIPITATION   PROPOSED  
CONDITIONS  
(see   EXHIBIT   C   for   SUB   AREA   identification)  
P6   =   1.6   inches P24   =   2.5   inches  
  

SUB   AREA  AREA  
(SF)  

AREA  
(AC)  

%  
IMPERVIOUS  

C  T C  I  
(IN/HR)  

Q  
(CFS  

AREA   1  3,340  0.077  100%  0.9  5  4.21  0.291  
 

AREA   2  3,150  0.072  16%  0.312  5  4.21  0.095  

AREA   3  2,820  0.065  34%  0.438  5  4.21  0.119  

TOTAL:  9,320  0.214     TOTAL:  0.505  
● Stormwater   discharge   to   Via   Esperia   Street:   0.505   CFS   
● Stormwater   discharge   towards   the   south   property   line:   0.0   CFS.  
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HYDROLOGY   CALCULATIONS-PROPOSED   CONDITIONS  
RUNOFF   ESTIMATE   FOR   100-YEAR,   6-HOUR   PRECIPITATION   PROPOSED  
CONDITIONS  
(see   EXHIBIT   C   for   SUB   AREA   identification)  
P6   =   2.5   inches P24   =   4.0   inches  
  

SUB   AREA  AREA  
(SF)  

AREA  
(AC)  

%  
IMPERVIOUS  

C  T C  I  
(IN/HR)  

Q  
(CFS  

AREA   1  3,340  0.077  100%  0.9  5  6.59  0.455  
 

AREA   2  3,150  0.072  16%  0.312  5  6.59  0.149  

AREA   3  2,820  0.065  34%  0.438  5  6.59  0.187  

TOTAL:  9,320  0.214     TOTAL:  0.790  
● Stormwater   discharge   to   Via   Esperia   Street:   0.790   CFS   
● Stormwater   discharge   towards   the   south   property   line:   0.0   CFS.  

 
The   results   of   the   rational   method   assessment   indicate   the   proposed   improvements  
without   the   installation   of   the   proposed   rain   barrels   and   a   detention   basin   would  
increase   the   100-year   storm   event   rates   to   Via   Esperia   Street   by   0.047   CFS.    The  
proposed   improvements   will   eliminate   the   cross   lot   drainage   to   the   southerly   property  
line.   
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EXHIBIT   C:   PROPOSED   CONDITION   WITH   NO   DRAINAGE   IMPROVEMENTS     

  
  

5.1    Proposed   Drainage   Improvements   
1) Rain   Barrels --The   proposed   project   intends   to   utilize   six,   750   gallon   rain   barrels.   

The   entire   roof   drainage   of   the   home   will   be   routed   to   these   rain   barrels.    This   
allows   for   4,500   gallons   of   stormwater   to   be   stored   on   the   property   for   use   in   
irrigation   of   the   landscape   areas.     

2) Detention   basin --   The   project   proposes   to   use   a   detention   basin   in   the   south   
easterly   portion   of   the   project.    The   proposed   detention   basin   has   a   storage   
capacity   of   approximately   90   cubic   feet.     

  
  
  
  

10   



 

 
6.0   HYDROLOGY   FOR   PROPOSED   DEVELOPMENT   WITH   THE   DRAINAGE  
IMPROVEMENTS  
 
Zajda   Group   has   performed   site   hydrology   calculations   using   HydroCad   software   for  
the   proposed   development.   Rick   RatHydro   Software   (Version   10.00)   was   used   to  
generate   the   inflow   hydrographs.   The   hydrograph   information   was   entered  
manually   into   HydroCad.   HydroCad   generated   the   outflow   hydrographs   and   the  
peak   release   rate   data.   See   data   below   and   Attachments   E   &   F.  
 
6.1   DETENTION   
The   project   requires   the   use   of   detention   because   the   post-construction   runoff   rate  
towards   Via   Esperia   is   greater   than   the   pre-construction   runoff   rate.   The   project  
proposes   using   rain   barrels   with   a   total   storage   volume   of   4,500   gallons   (600   cubic   feet)  
and   a   detention   basin   with   a   storage   volume   of   approximately   670   gallons   (90   cubic  
feet)   to   reduce   the   runoff   rate.  
 
The   detention   systems   (rain   barrels   and   detention   basin)   are   modeled   in   HydroCad   as  
“ponds”.   “Ponds”   are   used   in   HydroCad   to   model   stormwater   detention/storage.    The  
HydroCad   model   uses   a   “Vertical   Cone/Cylinder”   that   has   a   diameter   of   4’   and   a   height  
of   7.96’   for   each   rain   barrel.    The   HydroCad   model   uses   the   “Custom   Stage   Data”  
option   to   model   the   detention   basin   using   the   plan   elevations   and   the   surface   area.   
 
With   the   combined   use   of   the   rain   barrel   detention   system   and   the   detention   basin,   the  
stormwater   runoff   rates   towards   Via   Esperia   for   a   100-year,   6   hour   storm   will   be  
approximately   0.329   cfs.   
 
HYDROLOGY   CALCULATIONS-PROPOSED   CONDITIONS   (MITIGATED)  
RUNOFF   ESTIMATE   FOR   100-YEAR,   6-HOUR   PRECIPITATION   PROPOSED  
CONDITIONS  
 

 TOTAL   DISCHARGE,   Q  

STORM   WATER   DISCHARGE   TO   VIA   ESPERIA  
(STREET)  

0.329   CFS  
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7.0   CONCLUSION   
The   project   will   utilize   detention   in   order   to   decrease   the   peak   discharge   rate.    These  
drainage   improvements   will   result   in   a   decrease   to   the   100-year   design   storm   event   
peak   discharge   rate.    The   proposed   improvements   also   eliminate   cross   lot   drainage   on   
the   southerly   neighbors   property.    The   proposed   project   will   not   have   a   significant   
impact   on   downstream   properties   and   the   drainage   system   is   engineered   to   adequately   
manage   site   stormwater.   In   addition,   the   project   disturbs   less   than   one   acre   and   is   not   
part   of   a   larger   common   plan   development,   therefore   this   project   does   not   require   
approval   from   the   Regional   Water   Quality   Control   Board   Under   Federal   Clean   Water   Act   
(CWA)   section   401   or   404.     
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ATTACHMENT   A:    NRCS   Custom   Soil   Resource   Report   for   San   Diego   County  
Area,   California 

 

13  



 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

14  



 

 
 

 

15  



 

 
 

 

16  



 

 
 

 

17  



 

 
 

 

18  



 

 
ATTACHMENT   B:   INTENSITY-DURATION   CHART  
(Source:    Intensity-Duration   Design   Chart--Template   from   Figure   3-1   of   the   2003  
San   Diego   County   Hydrology   Manual)  
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ATTACHMENT   C:  
TABLE   3-1:   RUNOFF   COEFFICIENTS   FOR   URBAN   AREAS  
(Source:   Table   3-1   on   Page   3-6   of   the   2003   San   Diego   County   Hydrology   Manual)  
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ATTACHMENT   D:    ISOPLUVIAL   CHARTS  
2-YEAR   RAINFALL   EVENT   -   6   HOUR   ISOPLUVIAL   CHART  

 
2-YEAR   RAINFALL   EVENT   -   24   HOUR   ISOPLUVIAL   CHART  
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10-YEAR   RAINFALL   EVENT   -   6   HOUR   ISOPLUVIAL   CHART  

 
 
10-YEAR   RAINFALL   EVENT   -   24   HOUR   ISOPLUVIAL   CHART  
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100-YEAR   RAINFALL   EVENT   -   6   HOUR   ISOPLUVIAL   CHART  

 
 
100-YEAR   RAINFALL   EVENT   -   24   HOUR   ISOPLUVIAL   CHART  
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ATTACHMENT   E:  
Rick   Rat   Hydrograph  
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Attachment   F  
HydroCAD   Report   for   AREAS   1   &   2  
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Summary for Pond 1P: QTY 6-750 Gallon Rain Barrels

Inflow Area = 0.077 ac, 95.00% Impervious,  Inflow Depth = 1.20"
Inflow = 0.46025 cfs @ 4.08 hrs,  Volume= 0.008 af
Outflow = 0.14175 cfs @ 4.15 hrs,  Volume= 0.006 af,  Atten= 69%,  Lag= 4.3 min
Primary = 0.14175 cfs @ 4.15 hrs,  Volume= 0.006 af

Routing by Stor-Ind method, Time Span= 0.00-12.00 hrs, dt= 0.01 hrs
Peak Elev= 57.90' @ 4.15 hrs   Surf.Area= 75 sf   Storage= 219 cf

Plug-Flow detention time= 19.8 min calculated for 0.006 af (77% of inflow)
Center-of-Mass det. time= 16.9 min ( 258.4 - 241.5 )

Volume Invert Avail.Storage Storage Description
#1 55.00' 600 cf 4.00'D x 7.96'H Vertical Cone/Cylinder  x 6

Device Routing     Invert Outlet Devices
#1 Primary 56.00' 2.0" Vert. Orifice/Grate    C= 0.600   

Primary OutFlow  Max=0.14173 cfs @ 4.15 hrs  HW=57.90'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.14173 cfs @ 6.50 fps)

Pond 1P: QTY 6-750 Gallon Rain Barrels
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Pond 1P: QTY 6-750 Gallon Rain Barrels
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Pond 1P: QTY 6-750 Gallon Rain Barrels

Storage

Stage-Area-Storage

Storage (cubic-feet)
600550500450400350300250200150100500

E
le

va
ti

o
n

  (
fe

et
)

62

61

60

59

58

57

56

55  Vertical Cone/Cylinder 



Type II  6-hr  Rainfall=2.50"Beyster-7-9-20-AREA 1
  Printed  7/9/2020Prepared by Zajda Group

Page 4HydroCAD® 10.00-24  s/n 10931  © 2018 HydroCAD Software Solutions LLC

Hydrograph for Pond 1P: QTY 6-750 Gallon Rain Barrels

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Primary
(cfs)

0.00 0.00000 0 55.00 0.00000
0.50 0.00000 0 55.00 0.00000
1.00 0.00000 0 55.00 0.00000
1.50 0.00000 0 55.00 0.00000
2.00 0.00000 0 55.00 0.00000
2.50 0.00000 0 55.00 0.00000
3.00 0.00000 0 55.00 0.00000
3.50 0.00000 0 55.00 0.00000
4.00 0.20000 107 56.42 0.06071
4.50 0.00000 120 56.59 0.07503
5.00 0.00000 78 56.03 0.00176
5.50 0.00000 76 56.01 0.00042
6.00 0.00000 76 56.00 0.00010
6.50 0.00000 75 56.00 0.00002
7.00 0.00000 75 56.00 0.00001
7.50 0.00000 75 56.00 0.00000
8.00 0.00000 75 56.00 0.00000
8.50 0.00000 75 56.00 0.00000
9.00 0.00000 75 56.00 0.00000
9.50 0.00000 75 56.00 0.00000

10.00 0.00000 75 56.00 0.00000
10.50 0.00000 75 56.00 0.00000
11.00 0.00000 75 56.00 0.00000
11.50 0.00000 75 56.00 0.00000
12.00 0.00000 75 56.00 0.00000
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Summary for Link 1L: AREA 1-Beyster Residence-6hr rational hydrograph

Inflow Area = 0.077 ac, 95.00% Impervious,  Inflow Depth = 1.20"
Inflow = 0.46025 cfs @ 4.08 hrs,  Volume= 0.008 af
Primary = 0.46025 cfs @ 4.08 hrs,  Volume= 0.008 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-12.00 hrs, dt= 0.01 hrs

78 Point manual hydrograph,  To= 0.00 hrs,  dt= 0.08 hrs,  Area= 0.077 ac,  95.00% Imp.,  cfs =
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.10 0.10 0.10
0.20 0.46 0.10 0.10 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Link 1L: AREA 1-Beyster Residence-6hr rational hydrograph
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Hydrograph for Link 1L: AREA 1-Beyster Residence-6hr rational hydrograph

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

0.00 0.00000 0.00 0.00000
0.20 0.00000 0.00 0.00000
0.40 0.00000 0.00 0.00000
0.60 0.00000 0.00 0.00000
0.80 0.00000 0.00 0.00000
1.00 0.00000 0.00 0.00000
1.20 0.00000 0.00 0.00000
1.40 0.00000 0.00 0.00000
1.60 0.00000 0.00 0.00000
1.80 0.00000 0.00 0.00000
2.00 0.00000 0.00 0.00000
2.20 0.00000 0.00 0.00000
2.40 0.00000 0.00 0.00000
2.60 0.00000 0.00 0.00000
2.80 0.00000 0.00 0.00000
3.00 0.00000 0.00 0.00000
3.20 0.00000 0.00 0.00000
3.40 0.00000 0.00 0.00000
3.60 0.00000 0.00 0.00000
3.80 0.10000 0.00 0.10000
4.00 0.20000 0.00 0.20000
4.20 0.10000 0.00 0.10000
4.40 0.00000 0.00 0.00000
4.60 0.00000 0.00 0.00000
4.80 0.00000 0.00 0.00000
5.00 0.00000 0.00 0.00000
5.20 0.00000 0.00 0.00000
5.40 0.00000 0.00 0.00000
5.60 0.00000 0.00 0.00000
5.80 0.00000 0.00 0.00000
6.00 0.00000 0.00 0.00000
6.20 0.00000 0.00 0.00000
6.40 0.00000 0.00 0.00000
6.60 0.00000 0.00 0.00000
6.80 0.00000 0.00 0.00000
7.00 0.00000 0.00 0.00000
7.20 0.00000 0.00 0.00000
7.40 0.00000 0.00 0.00000
7.60 0.00000 0.00 0.00000
7.80 0.00000 0.00 0.00000
8.00 0.00000 0.00 0.00000
8.20 0.00000 0.00 0.00000
8.40 0.00000 0.00 0.00000
8.60 0.00000 0.00 0.00000
8.80 0.00000 0.00 0.00000
9.00 0.00000 0.00 0.00000
9.20 0.00000 0.00 0.00000
9.40 0.00000 0.00 0.00000
9.60 0.00000 0.00 0.00000
9.80 0.00000 0.00 0.00000

10.00 0.00000 0.00 0.00000
10.20 0.00000 0.00 0.00000
10.40 0.00000 0.00 0.00000

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

10.60 0.00000 0.00 0.00000
10.80 0.00000 0.00 0.00000
11.00 0.00000 0.00 0.00000
11.20 0.00000 0.00 0.00000
11.40 0.00000 0.00 0.00000
11.60 0.00000 0.00 0.00000
11.80 0.00000 0.00 0.00000
12.00 0.00000 0.00 0.00000



2P

SE Corner Detention
 Basin

2L

AREA 2-Beyster
 Residence-6hr rational

 hydrograph

Routing Diagram for Beyster-7-9-20-AREA 2
Prepared by Zajda Group,  Printed 7/9/2020

HydroCAD® 10.00-24  s/n 10931  © 2018 HydroCAD Software Solutions LLC

Subcat Reach Pond Link



Type II  6-hr  Rainfall=2.50"Beyster-7-9-20-AREA 2
  Printed  7/9/2020Prepared by Zajda Group

Page 2HydroCAD® 10.00-24  s/n 10931  © 2018 HydroCAD Software Solutions LLC

Summary for Pond 2P: SE Corner Detention Basin

Inflow Area = 0.072 ac, 16.00% Impervious,  Inflow Depth = 0.17"
Inflow = 0.15000 cfs @ 4.08 hrs,  Volume= 0.001 af
Outflow = 0.00000 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 0.0 min
Primary = 0.00000 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-12.00 hrs, dt= 0.01 hrs
Peak Elev= 49.96' @ 4.16 hrs   Surf.Area= 28 sf   Storage= 43 cf

Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= (not calculated: no outflow)

Volume Invert Avail.Storage Storage Description
#1 47.90' 90 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
47.90 2 0 0
48.00 4 0 0
49.00 28 16 16
50.00 28 28 44
51.00 64 46 90

Device Routing     Invert Outlet Devices
#1 Primary 50.95' 4.0' long  x 1.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00   
Coef. (English)  2.69  2.72  2.75  2.85  2.98  3.08  3.20  3.28  3.31  
3.30  3.31  3.32   

Primary OutFlow  Max=0.00000 cfs @ 0.00 hrs  HW=47.90'   (Free Discharge)
1=Broad-Crested Rectangular Weir  ( Controls 0.00000 cfs)
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Pond 2P: SE Corner Detention Basin
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Hydrograph
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Inflow Area=0.072 ac
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Pond 2P: SE Corner Detention Basin
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Pond 2P: SE Corner Detention Basin

Surface
Storage

Stage-Area-Storage

Storage (cubic-feet)
908580757065605550454035302520151050

Surface/Horizontal/Wetted Area (sq-ft)
6462605856545250484644424038363432302826242220181614121086420
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Hydrograph for Pond 2P: SE Corner Detention Basin

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Primary
(cfs)

0.00 0.00000 0 47.90 0.00000
0.50 0.00000 0 47.90 0.00000
1.00 0.00000 0 47.90 0.00000
1.50 0.00000 0 47.90 0.00000
2.00 0.00000 0 47.90 0.00000
2.50 0.00000 0 47.90 0.00000
3.00 0.00000 0 47.90 0.00000
3.50 0.00000 0 47.90 0.00000
4.00 0.00000 0 47.90 0.00000
4.50 0.00000 43 49.96 0.00000
5.00 0.00000 43 49.96 0.00000
5.50 0.00000 43 49.96 0.00000
6.00 0.00000 43 49.96 0.00000
6.50 0.00000 43 49.96 0.00000
7.00 0.00000 43 49.96 0.00000
7.50 0.00000 43 49.96 0.00000
8.00 0.00000 43 49.96 0.00000
8.50 0.00000 43 49.96 0.00000
9.00 0.00000 43 49.96 0.00000
9.50 0.00000 43 49.96 0.00000

10.00 0.00000 43 49.96 0.00000
10.50 0.00000 43 49.96 0.00000
11.00 0.00000 43 49.96 0.00000
11.50 0.00000 43 49.96 0.00000
12.00 0.00000 43 49.96 0.00000
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Summary for Link 2L: AREA 2-Beyster Residence-6hr rational hydrograph

Inflow Area = 0.072 ac, 16.00% Impervious,  Inflow Depth = 0.17"
Inflow = 0.15000 cfs @ 4.08 hrs,  Volume= 0.001 af
Primary = 0.15000 cfs @ 4.08 hrs,  Volume= 0.001 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-12.00 hrs, dt= 0.01 hrs

78 Point manual hydrograph,  To= 0.00 hrs,  dt= 0.08 hrs,  Area= 0.072 ac,  16.00% Imp.,  cfs =
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Link 2L: AREA 2-Beyster Residence-6hr rational hydrograph

Inflow
Primary

Hydrograph

Time  (hours)
1211109876543210

F
lo

w
  (

cf
s)

0.16

0.15

0.14

0.13

0.12

0.11

0.1

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0

Inflow Area=0.072 ac
Manual Hydrograph

Area= 0.072 ac
16.00% Imperv.

0.15000 cfs0.15000 cfs



Type II  6-hr  Rainfall=2.50"Beyster-7-9-20-AREA 2
  Printed  7/9/2020Prepared by Zajda Group

Page 7HydroCAD® 10.00-24  s/n 10931  © 2018 HydroCAD Software Solutions LLC

Hydrograph for Link 2L: AREA 2-Beyster Residence-6hr rational hydrograph

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

0.00 0.00000 0.00 0.00000
0.20 0.00000 0.00 0.00000
0.40 0.00000 0.00 0.00000
0.60 0.00000 0.00 0.00000
0.80 0.00000 0.00 0.00000
1.00 0.00000 0.00 0.00000
1.20 0.00000 0.00 0.00000
1.40 0.00000 0.00 0.00000
1.60 0.00000 0.00 0.00000
1.80 0.00000 0.00 0.00000
2.00 0.00000 0.00 0.00000
2.20 0.00000 0.00 0.00000
2.40 0.00000 0.00 0.00000
2.60 0.00000 0.00 0.00000
2.80 0.00000 0.00 0.00000
3.00 0.00000 0.00 0.00000
3.20 0.00000 0.00 0.00000
3.40 0.00000 0.00 0.00000
3.60 0.00000 0.00 0.00000
3.80 0.00000 0.00 0.00000
4.00 0.00000 0.00 0.00000
4.20 0.00000 0.00 0.00000
4.40 0.00000 0.00 0.00000
4.60 0.00000 0.00 0.00000
4.80 0.00000 0.00 0.00000
5.00 0.00000 0.00 0.00000
5.20 0.00000 0.00 0.00000
5.40 0.00000 0.00 0.00000
5.60 0.00000 0.00 0.00000
5.80 0.00000 0.00 0.00000
6.00 0.00000 0.00 0.00000
6.20 0.00000 0.00 0.00000
6.40 0.00000 0.00 0.00000
6.60 0.00000 0.00 0.00000
6.80 0.00000 0.00 0.00000
7.00 0.00000 0.00 0.00000
7.20 0.00000 0.00 0.00000
7.40 0.00000 0.00 0.00000
7.60 0.00000 0.00 0.00000
7.80 0.00000 0.00 0.00000
8.00 0.00000 0.00 0.00000
8.20 0.00000 0.00 0.00000
8.40 0.00000 0.00 0.00000
8.60 0.00000 0.00 0.00000
8.80 0.00000 0.00 0.00000
9.00 0.00000 0.00 0.00000
9.20 0.00000 0.00 0.00000
9.40 0.00000 0.00 0.00000
9.60 0.00000 0.00 0.00000
9.80 0.00000 0.00 0.00000

10.00 0.00000 0.00 0.00000
10.20 0.00000 0.00 0.00000
10.40 0.00000 0.00 0.00000

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

10.60 0.00000 0.00 0.00000
10.80 0.00000 0.00 0.00000
11.00 0.00000 0.00 0.00000
11.20 0.00000 0.00 0.00000
11.40 0.00000 0.00 0.00000
11.60 0.00000 0.00 0.00000
11.80 0.00000 0.00 0.00000
12.00 0.00000 0.00 0.00000
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