
Background	  	  
 
The	   TxDOT	   Research	   Program	   and	   the	   U.S.	   Geological	   Survey	   Cooperative	   Water	  
Program	   funded	   and	   published	   circa	   1996–98	   and	   subsequently	   enhanced	   at	   TxDOT	  
bequest	  circa	  2003–2004	  comprehensive	  studies	  (atlases)	  of	  Depth-‐Duration-‐Frequency	  
(DDF)	  of	  annual	  maximum	  rainfall.	  DDF	  values	   for	  Texas	  were	  mapped	   in	  Asquith	  and	  
Roussel	   (2004),	   but	   these	   values	   in	   turn	   were	   never	   used	   to	   update	   so-‐called	   “EBD	  
coefficients.”	   The	   existing	   coefficients	   are	   a	   component	   of	   the	   nearly	   1/2	   century-‐old	  
tool	  for	  estimation	  of	   intensity-‐duration	  frequency	  (IDF)	  of	  rainfall	  for	  small	  watershed	  
drainage	  engineering	  throughout	  Texas	  
	  
The	  project	  updated	  the	  EBD	  values	  and	  incorporated	  them	  into	  a	  re-‐designed,	  but	  well-‐
used	  tool,	  EBDLKUP-‐2015.xlsx,	  to	  simplify	  rainfall	  intensity	  estimation.	  	  	  The	  project	  
additionally	  built	  a	  companion	  tool	  to	  facilitate	  the	  use	  of	  hydrologic	  modeling	  software	  
(HEC-‐HMS),	  and	  built	  substantial	  training	  materials.	  
 

What	  the	  Researchers	  Did  
 
The	  researchers	  updated	  EBD	  coefficients	  for	  the	  IDF	  equation	  using	  the	  data	  mapped	  in	  
Asquith	  and	  Roussel	  (2004).	  	  	  The	  researchers	  updated	  an	  existing	  tool	  (actually	  a	  
substantial	  re-‐design	  of	  the	  tool,	  but	  the	  external	  look-‐and-‐feel	  was	  preserved)	  to	  
simplify	  use	  of	  the	  IDF	  equation.	  	  	  The	  tool	  is	  named	  EBDLKUP-‐2015.xlsx.	  	  	  	  
	  
Figure	  1	  is	  a	  screen	  capture	  of	  the	  interface	  to	  EBDLKUP-‐2015.xlsx	  

	  
Figure	  1.	  	  EBDLKUP-‐2015.xlsx	  User	  Interface	  

	  
The	  researchers	  built	  a	  companion	  tool	  based	  on	  related	  TxDOT	  and	  USGS	  research	  to	  
simplify	   construction	   of	   design	   storms	   for	   HEC-‐HMS.	   	   The	   companion	   tool	   is	   named	  



TXHYETO-‐2015.xlsx	  

	  
Figure	  2.	  TXHYETO-‐2015.xlsx	  User	  Interface	  

The	  researchers	  built	  training	  materials	  to	  facilitate	  deployment	  of	  the	  tools	  within	  
TxDOT.	  	  	  Each	  of	  the	  tools	  has	  a	  5–7	  minute	  training	  video/tutorial	  on	  the	  use	  of	  the	  
tool.	  	  	  Additionally,	  a	  training	  module	  was	  constructed	  suitable	  for	  insertion	  into	  existing	  
TxDOT	  training	  curriculum	  to	  further	  facilitate	  the	  rapid	  deployment	  of	  the	  2015	  tools.	  
 
What	  They	  Found  
 
The	  updated	  EBD	  values	  differ	  from	  the	  previous	  values	  of	  circa	  1985.	  	  Some	  counties	  
analyzed	  were	  problematic	  in	  that	  the	  IDF	  curves	  did	  exhibit	  certain	  parallelism	  that	  is	  
prevalent	  in	  the	  hydrologic	  literature;	  the	  inconsistencies	  with	  these	  counties	  were	  
addressed	  in	  constructing	  the	  2015	  values.	  
	  
The	  new	  tools	  substantially	  reduce	  time	  required	  for	  design	  storm	  estimation	  as	  
compared	  to	  using	  the	  Asquith	  and	  Roussel	  (2004)	  solely,	  and	  finally	  provide	  a	  
mechanism	  to	  rapidly	  employ	  the	  findings	  of	  Williams-‐Sether	  and	  others	  (2004)	  for	  
generating	  design	  storms	  based	  on	  Texas	  data.	  
 

What	  This	  Means 
 
The	  2015	  values	  complete	  a	  hydrologic	  method	  update	  for	  Texas	  that	  will	  serve	  the	  
hydrologic	  design	  community	  for	  decades.	  
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The	  project	  was	  intended	  to	  be	  immediately	  implementable—thus	  the	  justification	  of	  
deliberate	  preservation	  of	  the	  look-‐and-‐feel	  of	  earlier	  tools	  and	  substantial	  training	  
components.	  	  	  In	  addition,	  the	  researchers	  suggest:	  

1. Deployment	  of	  EBDLKUP-‐2015.xlsx	  and	  TXHYETO-‐2015.xlsx.;	  
2. Update	  the	  TxDOT	  Hydraulic	  Design	  Manual	  to	  reflect	  the	  existence	  of	  

these	  new	  tools	  as	  well	  as	  point	  to	  the	  training	  materials;	  and	  
3. Placing	  2015-‐EBD	  values	  into	  GEOPAK	  Drainage	  design	  software	  currently	  

used	  in	  Texas	  for	  transportation	  infrastructure	  design.	  
 
 

The	  Value	  of	  Research	  	  
 
Substantial	  efficiency	   in	  small	  watershed	  drainage	  design	  will	  be	  realized.	  The	  new	  IDF	  
coefficients	  (EBD-‐2015)	  are	  based	  on	  vastly	  more	  statistical	  information	  of	  rainfall	  than	  
earlier	  coefficients.	  	  The	  new	  coefficients	  are	  implemented	  in	  a	  spreadsheet	  with	  same	  
look-‐and-‐feel	  of	  the	  widely	  used	  canonical	  "TxDOT	  spreadsheet"	  by	  innumerable	  public	  
and	   private	   entities.	   The	   spreadsheet	   tool	   is	   expected	   to	   require	   1/4-‐hour	   effort	   to	  
produce	   a	   table	   of	   design	   rainfall	   intensity	   suitable	   for	   engineering	   design	  
documentation.	   Whereas	   a	   knowledgeable	   user	   going	   to	   the	   atlases,	   hand	   selecting	  
depths	   and	   subsequently	   implementing	   required	   mathematical	   interpolation,	   and	  
summarizing	  results	  suitable	  for	  engineering	  design	  documentation	  is	  expected	  commit	  
about	  2	  hours	  of	   effort.	   The	   standardization	  of	   small	  watershed	   rainfall	   computations	  
into	   new	   IDF	   coefficients	   is	   a	   flagship	   product	   of	   the	   TxDOT	   Research	   Program	   with	  
public-‐service	   impact	   extending	   well	   beyond	   transportation	   drainage	   infrastructure	  
design—for	  some	  parts	  of	  Texas	  this	  is	  effectively	  the	  only	  tool	  available	  for	  configuring	  
design	  storms.	  	  The	  estimated	  economic	  value	  of	  the	  research	  is	  about	  $400,000/year	  in	  
reduced	   time	   to	   estimate	   and	   document	   design	   storms	   for	   design	   of	   hydraulic	  
components	  of	  transportation	  infrastructure.	  
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