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Overview	
  

•  Hydromodifica+on	
  regula+on	
  
•  Rehabilita+on	
  approaches	
  

–  Stream	
  prepara+on	
  

– Mi+ga+on	
  banking	
  
–  In-­‐lieu	
  programs	
  

•  Iden+fica+on	
  and	
  
Priori+za+on	
  of	
  
opportuni+es,	
  design	
  tools	
  

•  Changing	
  paradigms	
  –	
  case	
  
study	
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Hydromodifica+on	
  Regula+on	
  

•  Source	
  control	
  
–  LID,	
  IMPs,	
  BMPs	
  

•  End	
  of	
  pipe	
  
–  Flow	
  dura+on	
  control	
  basins	
  

•  Instream	
  rehabilita+on	
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Instream	
  Rehabilita+on	
  

•  Stream	
  prepara+on	
  	
  
–  “Preparing	
  the	
  stream	
  
for	
  what	
  it	
  is	
  about	
  to	
  
receive”	
  

• Mi+ga+on	
  banking	
  

•  In-­‐lieu	
  programs	
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San	
  Diego	
  Hydromod	
  Workshop	
  

Ac+ons	
  appropriate	
  for	
  degree	
  of	
  degrada+on	
  

PROTECT	
  

•  Manage	
  runoff	
  

•  Provide	
  riparian	
  buffer	
  to	
  stream	
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  Hydromod	
  Workshop	
  

Ac+ons	
  appropriate	
  for	
  degree	
  of	
  degrada+on	
  

RESTORE/REHABILITATE	
  

•  Stabilize	
  

•  Recontour	
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  Hydromod	
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Ac+ons	
  appropriate	
  for	
  degree	
  of	
  degrada+on	
  

MANAGE	
  FOR	
  NEW	
  CONDITION	
  

•  Alternate	
  stream	
  type	
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Why	
  should	
  we	
  use	
  mul+-­‐objec+ve	
  creek	
  corridors?	
  

Tradi+onal	
  Approach:	
  
• 	
  Trapezoidal	
  channel	
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Why	
  should	
  we	
  use	
  mul+-­‐objec+ve	
  creek	
  corridors?	
  

“Preserved”	
  Channel:	
  

• 	
  Degrada+on	
  as	
  channel	
  adjusts	
  
to	
  modified	
  hydrology	
  and	
  

sediment	
  regime	
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Why	
  should	
  we	
  use	
  mul+-­‐objec+ve	
  creek	
  corridors?	
  

Creek	
  Corridor:	
  

• 	
  Creek	
  is	
  stabilized	
  and	
  
rehabilitated	
  in	
  prepara+on	
  for	
  

development	
  stresses	
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What	
  does	
  “mul+-­‐objec+ve	
  creek	
  corridors”	
  mean?	
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  does	
  “mul+-­‐objec+ve	
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Instream	
  Rehabilita+on	
  

In-­‐stream	
  approaches	
  focus	
  on	
  
managing	
  	
  	
  stream	
  corridors	
  to	
  protect	
  
stability	
  and,	
  if	
  necessary,	
  modify	
  
stream	
  channels	
  to	
  accept	
  an	
  altered	
  
flow	
  regime.	
  In	
  cases	
  where	
  
development	
  is	
  proposed	
  in	
  an	
  already	
  
degraded	
  watershed	
  it	
  may	
  be	
  
beneficial	
  to	
  focus	
  on	
  rehabilita=ng	
  the	
  
stream	
  channel	
  with	
  an	
  altered	
  flow	
  
regime	
  in	
  mind	
  rather	
  than	
  retrofi>ng	
  
the	
  watershed	
  or	
  only	
  controlling	
  a	
  
percentage	
  of	
  the	
  runoff.	
  In	
  addi=on,	
  in	
  
some	
  cases	
  where	
  a	
  master-­‐planned	
  
watershed	
  development	
  plan	
  is	
  being	
  
implemented	
  it	
  may	
  be	
  more	
  feasible	
  to	
  
design	
  a	
  new	
  channel	
  to	
  be	
  stable	
  under	
  
the	
  proposed	
  	
  watershed	
  land	
  use	
  rather	
  
than	
  to	
  construct	
  distributed	
  on-­‐site	
  
facili=es.	
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Instream	
  Rehabilita+on	
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Mi+ga+on	
  Banking/In	
  Lieu	
  Programs	
  

San	
  Diego	
  Hydromod	
  Workshop	
  

•  Stream	
  rehabilita+on	
  should	
  be	
  
assessed	
  in	
  terms	
  of:	
  
–  Physical	
  Integrity	
  

–  Chemical	
  Integrity	
  

–  Biological	
  Integrity	
  

•  Policy	
  Adjustments	
  and	
  
Opportuni+es:	
  
–  Emphasize	
  change	
  rather	
  than	
  

endpoints	
  
–  Different	
  metric	
  for	
  different	
  

projects,	
  released	
  over	
  +me	
  for	
  
metrics	
  met	
  

–  Allow	
  flexibility	
  in	
  loca+on:	
  
emphasize	
  rela+ve	
  loca+on	
  rather	
  
than	
  absolute	
  loca+on	
  

–  Allow	
  flexibility	
  for	
  large	
  or	
  unique	
  
projects	
  

–  Flexibility	
  in	
  process:	
  emphasize	
  
results	
  not	
  process	
  	
  



Mi+ga+on	
  Banking/In	
  Lieu	
  Programs	
  

San	
  Diego	
  Hydromod	
  Workshop	
  

•  Economic	
  Instruments	
  
–  Incen+vizing	
  monitoring	
  via	
  

economic	
  discounts	
  
–  Restora+on	
  por_olios	
  

–  Restora+on	
  trust	
  funds	
  for	
  long-­‐
term	
  adap+ve	
  management	
  
approaches	
  



Tools	
  –	
  Fluvial	
  Audit	
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Tools	
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Key	
  findings:	
  Bank	
  erosion	
  rates	
  

•  Between	
  15%	
  and	
  33%	
  of	
  banks	
  eroding	
  in	
  each	
  river	
  sec:on	
  
•  Highest	
  erosion	
  rates	
  -­‐	
  Rye	
  downstream	
  of	
  Seven	
  confluence	
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  Diego	
  Hydromod	
  Workshop	
  

Bank	
  erosion	
  as	
  %	
  total	
  bank	
  length	
  for	
  the	
  	
  
seven	
  sec+ons	
  of	
  the	
  Rivers	
  Rye,	
  Seven	
  and	
  Dove	
  



Tools	
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Tools	
  –	
  Fluvial	
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Tools	
  –	
  Rose	
  and	
  San	
  Clemente	
  Creeks	
  

•  Develop	
  Modeling	
  Tools	
  for	
  
Watershed	
  Scale	
  Analysis	
  

•  Model	
  Exis:ng	
  Condi:ons	
  

•  Formulate	
  Restora:on	
  
Alterna:ves	
  Using	
  Hydrodynamic	
  
Model	
  

•  Test	
  and	
  Refine	
  Proposed	
  
Alterna:ves	
  Using	
  Hydrodynamic	
  
Model	
  

•  Examine	
  Affects	
  of	
  Proposed	
  
Projects	
  on	
  Watershed	
  
Hydrodynamics	
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San	
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  Hydromod	
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Bathymetric	
  /	
  Topographic	
  Data	
  Collec+on	
  

•  Transect	
  Loca:ons	
  
–  64	
  Survey	
  Cross	
  sec:ons	
  
–  500	
  to	
  1000	
  foot	
  spacing	
  
–  Rose	
  Creek	
  and	
  San	
  Clement	
  
Creek	
  (I-­‐805	
  to	
  Mission	
  Bay)	
  



Hydrodynamic	
  Model	
  Development	
  

•  HEC-­‐GeoRAS	
  1D	
  Hydrodynamic	
  Model	
  

•  Model	
  Boundary	
  Condi:ons	
  	
  
–  100	
  and	
  50	
  year	
  unsteady	
  flow	
  events	
  	
  
–  2,	
  5,	
  10	
  &	
  25	
  year	
  unsteady	
  flow	
  events	
  (HSFP)	
  

•  Hydraulic	
  Roughness	
  (Manning's)	
  
–  Es:mated	
  in	
  the	
  field	
  per	
  vegeta:on	
  type	
  along	
  each	
  
surveyed	
  cross	
  sec:on	
  

–  Calibrated	
  using	
  measured	
  stage	
  and	
  discharge	
  data	
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